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"In  order  that  the  patriotism  and 
intelligence  of  the  country  shall  prevail 
in  our  legislation,  the  patriotic  and 
intelligent  men  of  the  country  must  see 
to  it  that  they  are  properly  represented 
in  our  national  councils.  If  they  fail 
in  this  they  will  be  governed  by  those 
who  simply  make  a  trade  of  politits.  If 
if  is  well  that  our  legislation  be 
influenced  by  the  enlightened  and 
practical  business  sense  of  the  people, 
our  business  men  must  see  to  it  that 
those  they  trust  are  chosen  as  their 
lawmakers.  If  they  are  indifferent  on  the 
subject  the  vast  interests  which  so 
greatly  concern  them  and  their  fellow 
citizens  will  be  left  at  the  mercy  of  those 
who  neither  understand  nor  care  for 
them;  and  I  do  not  believe  these  dangers 
will  be  effectively  averted  until  they 
are  better  understood  by  the  people  and 
more  thoroughly  resisted." 


GROVER  CLEVELA 


address  before  the 
Commercial  Club 
of  Providence,  R.  I. 
June  21,  1891  . 


...  It  is  the  clear,  patriotic 
duty  of  all  American  business  to  defend  the 
system  that  made  this  nation  great  —  and  with 
the  same  vigor  as  its  detractors. 


PRESIDENT 


The  Gray  Manufacturing  Company,  Hartford,  Connecticut 

makers  of  the  Audograph  Electronic  Soundwriter 
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Welcome  HOME,  Sergeant! 


A  Telephone  Family  in  Chicago.  Sergeant  Donald 
McIntyre  got  a -real  family  welcome  from  his  sister, 
Mary,  a  Service  Re'presentative;  his  mother,  who  was 
an  Operator  for  seven  years;  and  his  brother,  Angus,  a 
Plant  Assigner.  Sergeant  McIntyre's  father  was  also 
a  telephone  man. 


Sergeant  Donald  Meintvrc,  former  telephone 
installer,  returned  home  from  Korea  a  few  months 
ago.  He  served  with  the  1st  Marine  Division  and  was 
twiee  aw  arded  the  Purple  Heart. 

He  was  w^eleomed  haek  to  his  telephone  job,  of 
eourse.  But  in  a  eertain  sense  he  had  ne\'er  been 
away.  For  his  new  pay  eheek  refleeted  the  inereases 
he  w  ould  ha\’e  reeeived  on  his  old  job  if  he  had  not 
joined  the  Marines. 

There  are  some  16,000  other  Bell  Telephone 
men  and  women  now'  in  the  serviee  who  will  receive 
a  similar*  warm  welcome  on  their  return  home. 


BELL  TELEPHONE  SYSTEM  ..:*A  GOOD  PLACE  TO  WORK 
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When  Space  is  at  a  Premium  and 
Performance  is  Essential  •  •  • 


Cramped  by  small  space  and  big  requirements?  Take  a  look  at  8  pygmy 
resistors  that  make  room  for  reliability  anywhere.  All  were  developed 
by  IRC  to  fill  specific  wants.  Many  meet  JAN  or  MIL  Specifications. 
And  all  are  available  on  short  delivery  cycles. 
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The  Wonders  of  Tomorrow— at  DuMont  Today! 
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Right  now,  DuMont  Laboratories  are  producing  cathode-ray  tubes 
that  perforin  nnl)elievahle  wonders.  Here  are  tubes  that  make  it  possible 
to  multiply  light  10,000,000  times  .  .  .  measure  time  to  1/1 00.000,000th 
of  a  second  .  .  .  store  up  and  recall  50,000  dilTerent  facts! 

With  the  full  possibilities  of  these  amazi  ng  tubes  yet  unknown, 
science,  industry  and  defense  look  to  the  DuMont  Research  Laboratories 
for  future  electronic  marvels.  Here,  also,  men  seeking  a  career 
in  electronics  will  best  realize  their  ambitions.  For  DuMont 
permits  no  limit  on  progress  in  this  great  new  field. 


WINDOWS  TO  TOMORROW 


At  this  testing  point,  Du  Mont  scientists  predict 
tlie  capacities  of  new  tube  marvels.  They  are 
then  returned  for  further  improvement,  or  ad¬ 
vanced  to  commercial  production. 


The  eyes  of  this  Sperry  engineer  are  on 
tomorrow— even  while  they  closely 
observe  the  performance  of  a  Gyropilot* 
flight  control  system  being  vibration 
tested  at  500  cycles  per  second  on  a 
shake  table.  All  Sperry  equipments 
are  being  constantly  “tortured”  and 
exposed  to  conditions  more  rigorous 
than  they  may  undergo  even  in  tomor¬ 
row’s  aircraft. 


Today,  because  of  this  research  back¬ 
ground,  modern  Sperry  flight  controls 
are  successfully  flying  jets,  airliners, 
executive  craft,  helicopters,  lighter- 
than-air  ships  and  guided  missiles. 

For  these  widely  diversified  aircraft, 
the  Sperry  automatic  pilot  provides 


consistently  smooth,  precise  automatic 
flight  under  all  flight  conditions. 


In  laboratory,  test-cell  —  and  its  great 
Flight  Research  Center  at  MacArthur 
Field,  Long  Island— Sperry  develops 
and  improves  its  aeronautical  equip¬ 
ment  —  and  seeks  true  answers  to  the 
flight  control  problems  of  the  future. 


Many  other  answers  will  come— as  they 
have  for  40  years— from  Sperry’s  pio¬ 
neering  leadership,  skill,  experience 
and  tomorrow-mindedness  in  develop¬ 
ing  automatic  flight  controls. 

*T,  M.  REG.  U.S.  PAT.C 


6REAT  NECK,  NEW  YORK  »  CLEVELAND  •  NEW  ORLEANS  •  BROOKLYN  •  LOS  ANGELES  •  SAN  FRANCISCO  •  SEATTL 
IN  CANADA  •  SPERRY  GYROSCOPE  COMPANY  OF  CANADA  LIMITED,  MONTREAL,  QUEBE 
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^J)ur  guardians  of  quality  in  rad 

\ 

television  and  reeorded  music 


w  hen  vou  see  these  trade  marks  on  television  sets, 
radios,  “Victrola”  phonographs,  and  other  electionic 
instruments  you  are  assured  the  highest  quality  — 
horn  of  research,  fine  engineering  and  craftsmanship. 

The  swi  never  sets  on  these  trade  marks,  and  mil¬ 
lions  of  people  around  the  world  turn  to  them  wUh 
friendly  confidence. 

RCA,  as  the  pioneer,  continues  to  lead  in  every  major 
advance  ...  in  all  phases  of  television. 

RCA  Victor  has  made  radio  a  household  word  to 
millions  of  Americans.  ^^Victrola"  phonographs  have  ex¬ 
tended  great  music  from  the  concert  halls  to  homes 

Tmks.  (g) 


everywhere  .  .  .  from  Broadway  to  Every  Street,  U.S.A. 

You  also  see  these  trade  marks  on  records  so  rich  in 
“li\  ing  presence”  that  artists  seem  to  be  performing 
in  vour  home. 

Little  Nipper  and  the  familiar  phrase  “His  Master’s 
Voice”  have  appeared  on  recordings  made  by  the  world’s 
greatest  artists  — for  more  than  half  a  century. 

These  same  high  standards  of  quality  make  NBC 
the  nation’s  leader  in  radio  and  television  broadcast¬ 
ing.  You  can  depend  on  RCA  and  RCA  Victor  trade 
marks  as  guardians  of  quality— sure  guides  to  finer 
performance,  dependability,  better  value  and  service. 


Radio  Corporation  of  America 

World  lender  in  radio — first  in  te1e\;ision 
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won’t  unlock  the 


lever  switch 


another  dependable  product  of 


To  guard  against  the  hazards  of  accidental  tripping  or  extreme  vibration 
(as  in  aircraft  use),  choose  the  ‘/SHOK-LOK”  LEVER  KEY  SWITCH, 
an  exclusive  Automatic  Electric  development. 

The  "SHOK-LOK”  switch  is  only  one  of  many  Automatic  Electric 
telephone-type  key  switches  you  can  use,  handling  contact  loads  equiv¬ 
alent  to  115  volts,  a.c. — 150  watts,  NI.  Choose  from  lever,  turn  or  push 
key  types — individual  or  in  key  strips — locking,  non-locking  or  inter¬ 
locking,  to  meet  your  specific  needs.  "Hi-Pot”  insulation  and  low- 
capacitance  springs  are  available,  if  you  desire.  You  can  mount  any  of 
these  switches  on  consoles  or  on  control  panels. 

Permanently  tight  spring  pile-nps  on  all  Automatic  Electric  key  switches 
assure  positive  contacts  and  freedom  from  "sliifting”.  Every  derail  of 
construction  and  assembly  reflects  the  years  of  telephone  manufacturing 
experience  behind  these  switching  keys.  Specify  Automatic  Electric  key 
switches  for  long,  reliable  operation. 


Lever  key  switches 


Push  key  switches 


Turn  key  switches 


AUTOMATIC  ELECTRIC  SALES  CORPORATION 
1033  W.  Van  Buren  St.,  Chicago  7,  Ill. 

In  Canada:  Automatic  Electric  (Canada)  Ltd.,  Toronto. 
Offices  in  principal  cities. 


These  are  |ust  a  few  of  the  complete  line 
of  switching  keys  available  from  Auto¬ 
matic  Electric.  Write  for  complete  details 
on  the  correct  switch  for  your  application. 


RELAYS 


PRODUCTS  OF  THE 


INDUSTRIAL  DEPARTMENT  OF 
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Giant  microwave  early  warning  radar  antenna— Washington  National 

Airport. 


The  aerial  highways  which  criss¬ 
cross  the  United  States — some  100,- 
000  miles  of  them — ^are  used  by  mili¬ 
tary  and  civil  aircraft  in  common. 
Day  and  night,  good  weather  and 
bad,  these  airways  carry  a  heavy 
burden  of  passengers,  of  mail,  and  of 
freight.  Much  of  this  traflSc  involves 
men  and  equipment  of  the  national 
defense  establishments,  moving  with 
the  speed  dictated  by  the  military 
logistics  of  the  air  age. 

This  is  a  time  of  rapid  transition 
and  change  in  the  airways  system  of 
the  United  States.  New  types  of  elec¬ 
tronic  navigation  aids  are  replacing 
the  old,  and  even  newer  kinds  of 
equipment  are  in  various  stages  of  de¬ 
velopment  and  test. 

However,  no  one  part  of  the  airways 
system  stands  by  itself.  Radio  ranges, 
communications  networks,  and  traffic 
control  centers,  for  example,  must 
dovetail  in  such  a  way  that  air  traffic 
flows  smoothly  and  efficiently  in  bad 
weather  as  well  as  good.  This  must 
be  accomplished,  too,  with  aircraft 
which  vary  widely  in  their  speeds  and 
other  characteristics.  Our  common 
airways  system  is  used  by  high-speed 
military  jets,  airplanes,  cargo  planes, 
and  executive  and  private  aircraft. 

A  low-medium  frequency  airways 
system  has  been  standard  for  a  gener¬ 
ation.  Even  before  the  last  war,  its 
inadequacies  were  apparent,  and 
much  research  was  carried  on  to  pro¬ 
duce  improved  airway  aids.  Military 
research  produced  important  new  ap¬ 
proaches  of  air  navigation,  particular¬ 
ly  in  the  field  of  VHF  and  UHF  pulse 
techniques,  inducting  radar  and  IFF 
transponders. 


At  the  close  of  the  war,  a  wealth 
of  new  devices  and  techniques  were 
available  for  a  new  and  much-im¬ 
proved  airways  system.  The  problem 
was  one  of  selection  and  emphases.' 
The  components  of  the  new  system 
had  to  meet  a  number  of  basic  tests. 
The  mere  fact  that  a  device  worked 
was  not  enough.  If  airborne,  for  ex¬ 
ample,  would  its  weight  displace  some 
other  useful  aid?  How  much  would 
it  cost  to  purchase  and  maintain? 
Is  it  operationally  compatible  with 
other  parts  of  the  airways  system? 
How  reliable  would  it  be  under  all 
weather  conditions?  Does  it  place 
an  added  burden  on  the  pilot?  Is  it 
suitable  for  use  by  all  classes  of  air¬ 
craft?  These  are  some  of  the  hurdles 
which  new  devices  had  to  meet  be¬ 
fore  they  were  accepted  for  common 
system  airways  use. 

The  four-course  radio  range,  oper¬ 
ating  between  200  and  400  kc.,  was 
the  backbone  of  our  earlier  system  of 
air  navigation.  The  relativelv  low 
radio  frequency  used  made  it  vulnera¬ 
ble  to  static  and  to  other  vagaries. 
Operationallv,  too,  it  had  important 
limitations.  With  only  four  courses, 
it  was  wasteful  of  airspace.  It  was 
monotonous  to  fly,  and  the  accuracy 
with  which  it  could  be  flown  de¬ 
pended  UDon  the  hearing  acuity  of  the 
pilot.  There  was  an  ever  recurrent 
possibility,  too,  of  considerable  con¬ 
fusion  between  the  two  “A”  and  the 
two  “N”  quadrants  and  resultant  long 
delays  or  reduced  safety  to  flight. 

In  the  new  airways  system,  we  have 
iumned  to  the  112  to  118  megacycle 
band  for  our  radio  range.  Called  the 
omnirange,  the  new  range  provides 


courses  in  all  directions.  Its  opera¬ 
tion  is  based  on  the  comparison  of 
the  phase  difference  between  two  radi-* 
ated  audio  frequency  signals,  the  dif¬ 
ference  in  phase  varying  with  the 
change  in  azimuth.  Airborne  re¬ 
ceivers  convert  the  signals  into  a 
visual  directional  indication  for  the 
pilot. 

Virtually  static-free,  the  omnirange 
offers  many  advantages.  With  its 
multiple  courses,  it  provides  off-air¬ 
ways  as  well  as  on-airways  navi¬ 
gational  information.  It  is  flexible  for 
traffic  control  purposes,  is  easy  to 
fly,  there  are  no  quadrants  to  cause 
confusion.  Reception  is  limited,  of 
course,  to  a  little  beyond  line-of-sight. 
This  is  no  particular  drawback  to  air¬ 
craft  flying  at  reasonable  altitudes. 
Line  of  sight,  in  fact,  has  the  ad¬ 
vantaged  of  reducing  interference  be¬ 
tween  ranges  operating  on  the  same 
frequency. 

About  365  omniranges  are  now  op¬ 
erating  in  the  United  States  out  of  a 
current  program  of  414,  and  45,000 
miles  of  airjvays  have  been  estab¬ 
lished  for  use  by  aircraft  with 
omnirange  receivers.  This  compares 
with  about  70,000  miles  of  low-fre¬ 
quency  airways  still  in  operation. 
As  soon  as  sufficient  aircraft  are 
equipped  with  omnirange  receivers 
and  our  VOR  airways  coverage  is 
adequate,  we  expect  to  turn  off  .  most 
low-frequency  ranges.  A  basic  core 
of  about  70  or  80  will  be  retained  to 
provide  weather  information  and  to 
furnish  instructions  to  VFR  pilots  in 
case  of  an  air  raid  alert. 

In  addition  to  its  use  in  guiding 
aircraft  along  the  airways,  the  onuii- 
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range  has  considerable  promise  as  an 
approach  and  landing  aid.  We  are 
now  conducting  extensive  tests  to 
learn  the  limitations  and  advantages 
of  the  terminal  omnirange,  located  on 
or  near  an  airport.  We  know  that 
the  terminal  omnirange  is  less  precise 
than  precision  landing  aids  such  as 
ILS  and  PAR,  but  can  be  used  safely 
down  to  reasonable  minimums  at 
fields  where  traflSc  volume  does  not 
justify  the  more  expensive  precision 
equipment. 

Aviation  air-ground  communica¬ 
tions,  like  radio  ranges,  have  moved 
from  the  low  and  medium  frequencies 
to  VHF,  and,  in  the  case  of  military 
aircraft,  into  the  UHF  part  of  the 
spectrum.  The  chief  incentive  here 
has  been  the  reliability  of  the  higher 
frequencies  during  thunderstorms  and 
at  times  when  low-frequency  com¬ 
munication  is  almost  impossible.  In 
addition  to  other  channels,  the  voice 
modulation  feature  of  the  low-fre¬ 
quency  range  has  been  maintained  in 
the  VHF  omnirange.  It  is  used  for 
regular  weather  broadcasts  and  for 
traffic  control  instructions  to  non¬ 
airline  craft.  Most  airline  aircraft 
communicate  through  company  radio 
while  enroute,  although  the  CAA 
facilities  are  available  for  their  use  if 
desired. 

Newest  member  of  the  airways 
equipment  family  is  Distance  Measur¬ 
ing  Equipment,  or  DME  as  it  is  called 
for  short.  The  equipment  requires  an 
airborne  interrogator,  and  a  ground 
transponder.  Bv  a  pair  of  coded 
pulses  in  the  1000  megacycle  band, 
the  aircraft  transmits  a  query.  This  is 
received  by  the  ground  transponder, 
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Omnirange— basis  of  naw  air  navigation  system.  "Derby-hat"  houses 
Omnirange  antenna.  DME  antenna  Is  in  "stove  pipe"  above. 


By;  Charles  F.  Horne 

Administrator  of  the  Civil  Aeronautics  Administration 


located  at  an  omnirange  site.  The 
ground  transponder  transmits  another 
pair  of  coded  pulses.  This  cycle  is 
repeated  many  times  a  second.  The 
time  required  for  the  “round  trip” 
is  translated  into  miles  in  the  aircraft 
receiver,  and  the  distance  is  read  di¬ 
rectly  by  the  pilot.  With  the  omni¬ 
range  providing  bearing  information, 
and  the  DME  giving  continuous  dis¬ 
tance  indications,  the  pilot  has  a 
constant  position  fix., 

DME  already  has  been  installed, 
tested  and  is  now  in  operation  along 
the  very  high  frequency  airway  be¬ 
tween  New  York  and  Chicago.  In  the 
next  18  months,  more  than  400  ad¬ 
ditional  omniranges  will  be  equipped 
with  DME. 

Purchasers  of  the  airborne  DME 
equipment  will  obtain  many  direct 
and  indirect  benefits.  Better  navi¬ 
gation  made  possible  by  a  continuous 
fix  will  save  gas,  oil,  and  flying  time. 
It  will  permit  the  pilot  to  descend 
with  safety  after  passing  obstructions. 
For  the  first  time,  a  pilot  will  be  able 
to  fly  a  controlled  circular  course 
around  the  DME  station.  This  pro¬ 
cedure,  called  “orbiting,”  offers  ad¬ 
vantages  in  avoiding  thickly-settled 
areas  with  resulting  reduction  in 
noise  nuisance.  The  possibilities  of 
DME  in  combination  with  the  omni¬ 
range  are  only  now  becoming  fully 
apparent. 

Radar,  developed  during  the  war, 
has  been  further  improved  to  meet 
the  needs  of  the  airways.  Three  types 
of  ground  radar  are  in  use  by  the 
CAA.  Precision  approach  radar, 
scanning  the  approach  end  of  a  run¬ 
way,  is  used  to  “talk  down”  aircraft 


making  a  radar  approach.  Surveil¬ 
lance  radar  continuously  scans  a 
thirty-mile  circle  around  the  airport, 
showing  traffic  controllers  the  posi¬ 
tion  of  aircraft  in  the  area.  It  also 
can  be  used  to  control  aircraft,  avoid 
collision  hazards,  and  move  aircraft 
into  position  for  approach  with  the 
precision  radar.  This  is  done,  of 
course,  by  the  controller  using  voice 
radio  in  talking  to  the  pilots  involved. 
The  third  type  of  radar,  military 
microwave  early  warning,  is  similar 
to  the  surveillance  radar  but  has  a 
longer  range  of  70  miles  or  more  in 
all  directions. 

We  plan  to  install  83  airport  sur¬ 
veillance  radars  at  the  busiest  air¬ 
ports,  and  52  precision  approach 
radars.  Ten  of  each  type  already  have 
been  commissioned,  and  many  others 
are  under  construction  or  operating 
on  a  test  basis.  The  effect  of  radar  is 
being  felt  in  the  high-traffic  a];eas, 
where  it  has  brought  about  marked 
reductions  in  the  amount  of  delay 
time. 

We  often  are  asked  why  airborne 
radar,  so  useful  in  military  aircraft, 
has  not  come  into  general  use  in  civil 
aviation.  The  chief  reason  is  that 
civil  aircraft  fly  in  areas  which  have 
good  navigational  aids,  so  radar  is 
unnecessary  for  this  purpose.  The 
equipment  is  still  *  quite  heavy,  ex¬ 
pensive  and  difficult  to  maintain  in 
reliable  operation.  Accurate  naviga¬ 
tion  by  airborne  radar  alone  is  not 
easy  and  is  subject  to  confusion. 
Eventually,  it  is  possible  that  the 
extra  weight  of  the  airborne  radar 
will  be  justified  in  helping  the  pilot 
to  avoid  thunderstorms  and  areas  of 
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In  a  windowless  room  at  Washington  National  Airport,  CAA  airway 
traffic  controllers  maintain  a  24-hour  radar  watch  over  aircraft  as 
far  as  100  miles  away.  Each  controller  can  communicate  instantly 
with  the  pilot  by  means  of  voice  radio. 


By  means  of  airway  traffic  control  centers  like  this,  the  CAA  directs 
the  flow  of  traffic  along  the  airways.  In  congested  areas,  this  system 
may  be  superseded  by  the  newer  radar  center. 


high  turbulence.  Many  ainine  j)eu- 
ple  believe  radar  has  great  promise 
in  providing  passengers  a  smoother 
and  more  comfortable  ride. 

So  far,  we  have  discussed  largely 
the  equipment  used  to  guide  aircraft 
along  the  airways.  With  the  high 
speeds  of  modern  aircraft,  the  let¬ 
down  and  approach  to  an  airport 
under  poor-visibility  conditions  is  a 
critical  operation,  demanding  very 
precise  guidance  for  the  pilot. 

The  precision  approach  radar, 
mentioned  earlier,  is  one  of  the  aids 
which  permits  safe  letdowns  to  the 
runway  under  very  low  ceilings.  The 
other,  and  older  equipment,  is  the 
Instrument  Landing  System,  or  ILS. 
We  have  110  ILS  installations  in  op¬ 
eration  at  major  domestic  airports, 
and  the  number  will  be  increased  to 
about  100  by  the  end  of  this  year. 

The  basic  ILS  system  is  composed 
of  three  elements: 

A  local'cer  radio  course  to  furnish 
directional  guidance  to  the  airport 


runway. 

A  "lide  slope  radio  course  to 
furn'sh  vertical  guidance  down  the 
correct  angle  of  descent  to  the  rim- 
wa'\  . 

Tln’rd.  markers  and  other  aids  to 
provide  accurate  radio  fixes  along  the 
approach  course. 

The  radiated  field  pattern  of  the 
localizer  and  the  "lide  slone  trans¬ 
mitters  are  moduLted  at  IfiO  cv^les 
per  second  on  one  side,  and  90  cvcles 
per  second  on  the  other.  The  locali'^er 
operates  in  the  108  to  112  me^acvcle 
band:  the  "lide  slope  transmitter  in 
the  3.d0  me"acvcle  area. 

In  the  aircraft,  the  localizer  re¬ 
ceiver  translates  the  signal  into  rijrht- 
left  movements  of  a  v^ertical  n^^edle. 
The  glide  slope  receiver,  similarh. 
actuates  a  horizontal  needle,  at  rieht 
angles  to  the  vertical  needle  on  the 
s'^me  dial.  By  watchin"  this  cross¬ 
pointer  indicator,  the  pilot  can  fly 


r  ght  or  lef(,  up  or  down,  as  necessary 
to  remain  on  the  correct  approach 
path. 

Where  both  are  installed,  the  pilot 
can  choose  between  precision  ap¬ 
proach  radar  and  ILS  for  his  ap¬ 
proach  to  the  field.  Since  the  two  sys¬ 
tems  are  entirely  independent  of  each 
other,  maximum  safety  is  achieved 
with  an  ILS  approach  which  is 
monitored  by  a  controller  watching 
the  precision  approach  radar  scope  or 
vice  versa — a  radar  approach  with 
ILS  monitor.  If  the  approach  is 
normal,  the  controller  makes  no  com¬ 
ment.  Should  the  aircraft  deviate 
from  the  correct  approach  path,  how¬ 
ever.  the  controller  informs,  the  pilot 
of  the  deviation. 

During  a  low -visibility  approach, 
the  most  critical  moment  is  just  be¬ 
fore  the  aircraft  reaches  the  runway, 

Trailer  and  antenna  system  of  Airport  Sur¬ 
face  Detection  Radar  equipment  at  Weir 
Cook  Airport,  Indianapolis. 


and  the  pilot  changes  from  instrunuMit 
flying  to  visual  references.  In  a  fi 
seconds,  the  pilot  must  be  sure  he 
lined  up  correctly  with  the  centerline 
of  the  runway,  and  accurately  gauge 
his  height  and  distance  from  tli 
touchdown.  To  assist  the  pilot  in  this 
.swift  transition,  high  intensity  ap¬ 
proach  lights  have  proved  invaluable. 

Almost  everyone  agrees  on  the  need 
for  the  approach  lights;  but  opinions 
have  varied  widely  as  to  the  configu 
ration  they  should  take.  The  majority 
of  user  groups  have  shown  a  prefer 
^  ence  for  a  centerline  row  of  lights, 
extending  about  three  thousand  feet 
beyond  the  end  of  the  runway  and 
equipped  w  ith  cross  bars  Jo  indicate 
the  distance  to  the  runway.  Where 
terrain  permits,  new  approach  light 
installations  will  be  of  this  type. 

The  devices  touched  upon  so  far 
comprise  the  existing  airways  system. 
Now  let  us  take  a  look  at  some  new 
devices  in  final  stages  of  development 
and  test,  which  will  soon  he  available 
for  improving  airways  operations. 

We  have  on  order  52  units  of  very 
high  frequency  automatic  direction 
finding  equipment,  which  will  be  in 
stalled  at  our  surveillance  radar  lo¬ 
cations.  In  addition,  the  Air  Force 
has  provided  us  wdth  several  ad¬ 
ditional  ADFs  for  use  in  locations 
having  special  requirements  in  con 
nection  with  military  flying.  Eventual 
Iv,  w^e  hope  to  purchase  additional 
direction  finders  for  use  at  commuiii 
cation  stations  along  the  airways. 

The  direction  finders  serve  a  dual 
purpose.  Their  most  obvious  use  is 
in  locating  lost  aircraft.  Equally  i’n 
portant  is  their  use  in  connect!' »n 
w  ith  surveillance  radar  for  identifi 
cation  purposes.  One  of  the  prcb 
lems  connected  with  radar  operation 
is  the  difficulty  of  being  certain  that 
a  particular  pip  on  the  scope  is 
properly  identified  as  a  specific  air 
craft.  Under  present  practice,  it  oft -n 
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necessary  to  ask  the  pilot  to  make 
eeial  turns  and  maneuvers  to  be 
i  lain  of  its  identity.  This,  of  course, 
lime-consuming,  overloads  com- 
I ideation  channels,  and  is  ineflicient 
,in  a  traffic  control  standpoint.  The 
:1F  direction-finding  equipment,  as 
-tailed  at  surveillance  radar  lo¬ 
tions,  will  paint  a  thin  line  of  light 
ough  the  pip  of  an  aircraft  when 
‘  pilot  opens  his  microphone  on  a 
I  IF  frequency.  This  will  solve  most 
ol)lems  of  identity  quickly  and  ef- 
.  iently.  Equipment  installed  at  com- 
inications  stations  will  indicate  the 
j  <  aring  of  the  aircraft  on  a  simple 
,  im  ith  dial. 

Another  device  which  will  much 
improve  the  efficiency  of  radar  traf¬ 
fic  control  is  the  airborne  radar 
beacon,  sometimes  called  the  safety  . 
beacon.  Surveillance  radar,  by  itself, 

has  limited  range  and  the  aircraft  Charles 

pips  are  sometimes  obscured  by  heavy  ,  , 

‘  .  f  1  Charles  t.  Horne,  < 

rain  or  excessive  returns  from  ground  devoted  most  of  his  d 
objects.  The  safety  beacon,  carried  biismess  of  eiectrom 

aboard  th^  aircraft,  greatly  reinforces  Aeronautics  Administi 
the  pip  on  the  radar  screen,  and  ex-  j(f26,  Mr.  norm 

tends  the  reliable  range  of  the  radar.  Academy  at  An 

•y;-  1  •  r  1  •  career  in  the  Xai'v  u 

We  are  now  seeking  funds  to  equip  up  the  broad  ocean  i 
our  own  CAA  aircraft  with  radar 

beacons,  and  hope  they  will  come  into  Communications,  he 
general  use  in  the  near  future.  Ihe  the  caa's  program  o 
Air  Defense  Command  particularly 

,  ,  r  1  I  '  This  assignment  jib 

endorses  general  use  of  the  beacons  perience.  The  goal 

to  aid  in  tracking  and  positive  identi- 

fication  of  friendly  planes.  types  of  an  traffic. 

At  our  bigger  airports,  traffic  con-  pmaching  the' end  of 
trollers  in  the  tower  often  cannot  see 

more  than  a  small  part  of  the  airport  ready  prorrd  to  be  n 
under  low^  visibility  conditions.  This,  ^actlng^  Director* 

of  course,  restricts  and  hampers  air-  Ainvays.  Mr.  Home  / 

.  1  1  1  1  1  modernizing  the  atrrvf 

craft  movement  on  the  held  and  also  continues  his  interest 

reduces  the  number  of  landings,  since  oTnle^cf^f^  Ttr  Hmi 

the  controller  must  be  sure  the  pre-  the  Xa^y  ns  a  Pear 

1.  •  r.  1  1  1  .1  the  oath  of  office  as  Ar 

ceding  aircraft  has  cleared  the  run-  nnuHrs. 

Airport  Surface  Defection  Radar  Equipment  operates  in  the  K  band 
with  a  frequency  of  25,000  megacycles,  and  provides  amazing 
definition.  CAA  technicians  report  that  ASDR  will  show  a  man 
walking  more  than  a  mile  away,  even  crows  that  light  on  the  runway. 


Charles  F,  Horne 

Charles  F.  Horne,  an  ex-.\aiy  man  xvho  has 
devoted  most  of  his  civil  and  military  life  to  ttie 
business  of  electronics,  communications  and 
ax'iation,  has  been  Administrator  of  the  Civil 
.'ieronautics  .-idministration,  U.  S.  Department 
of  Commerce,  since  May  1951. 

In  1926,  Mr.  Horne  xeas  graduated  from  the 
Xaxal  .Academy  at  Annapolis  and  began  a  long 
career  in  the  Xax'y  which  ex’entualPy  took  him 
up  the  broad  ocean  highxray  from  (luadalcanal 
to  Tokyo  during  World  ]\'ar  H.  hi  194S,  xvliile 
serving  as  Captain,  and  Deputy  Chief  of  Xaxal 
Communications,  he  xeas  “borroxved”  by  the 
Administrator  of  Civil  .Aeronautics  to  administer 
the  CAA's  program  of  modernizing  the  Federal 
.Airxvays  system  of  highxvays  in  the  sky. 

This  assignment  jibed  xvith  his  fne  'ions  ex¬ 
perience.  The  goal  was  to  firnducr  an  improxed 
system  of  airxvay  aids  to  air  navigation  and 
( ommunications  which  would  be  iiuihle  by  all 
types  of  air  traffic,  military,  commercial  and 
prwate.  Today  this  “com/non”  system  is  ap¬ 
proaching  the  end  of  a  tiansition  period  and 
soon  most  of  the  fliers  in  this  country  will  he 
using  the  new  Very  Hi'^h  Fr^n’/enev  aids,  al¬ 
ready  prox’ed  to  be  much  superior  to  the  old 
Loxv  Frequency  aids  set  vp  in  the  late  19An's. 

.As  acting  Director  of  the  Office  of  Federal 
.Airxvays,  Mr.  Horne  bevan  *h>’  art>’al  xvork  of 
modernizing  the  airxvays.  .As  .Administrator  he 
continues  his  interest  in  this  progress  xvhile 
coordinating  and  carryin'^  out  tbp  many  duties 
of  the  C.AA.  Mr.  Horup  TP>'''n»a^ils'  retired  from 
the  Xa^y  as  a  Pear  Ad'^'ral.  tn'or  to  taking 
the  oath  of  office  as  .Admini< trator  of  Cix'il  .Aero¬ 
nautics. 


wa\  before  another  is  permitted  to 
land. 

1  he  answer  to  this  problem  ap¬ 
pears  to  l>c  Airport  Surface  Detection 
Equipment — a  short  range  radar  with 
high  definition.  Ihe  Air  Force  de¬ 
veloped  such  equipment  on  an  ex¬ 
perimental  basis,  and  it  has  been 
tested  by  the  CAA  at  Indianapolis 
and  Minnea])olis.  It  is  now  under¬ 
going  further  tests  at  New  York 
International  Airport.  The  equipment 
shows  aircraft,  automobiles,  and  even 
human  beings  over  the  whole  surface 
of  the  airport. 

During  the  past  year  we  began  op¬ 
erating  a  Radar  Traffic  Control 
Center  at  Washington,  using  equip¬ 
ment  provided  largely  by  the  military 
services.  The  purpose  of  the  center  is 
to  extend  the  use  of  radar  to  the  air¬ 
ways,  out  beyond  the  vicinity  of  the 
airport.  The  Center  has  helped  re¬ 
duce  delays  to  incoming  aircraft  from 
an  hour  or  more  to  a  maximum  of  21 
minutes.  Departure  delays,  in  most 
instances,  have  been  eliminated  en¬ 
tirely  or  reduced  to  a  very  few 
minutes.  We  hope  to  go  ahead  next 
year  with  radar  centers  at  New  York 
and  Chicago,  taking  advantage  of 
long-range  radar  equipment  operated 
by  the  military  services  for  air  de¬ 
fense  purposes. 

Electronics  has  changed  the  air¬ 
ways  picture  so  completely  that  it 
would  be  unrecognizable  to  the  pilot 
of  15  or  20  years  ago.  Our  airways 
have  grown  vastly  more  efficient, 
more  complex,  and  necessarily  more 
expensive.  We  have  come  a  long 
ways  from  the  time  bonfires  guided 
our  transcontinental  fliers.  The  next 
15  or  20  years  may  well  bring 
changes  of  equal  or  greater  magni¬ 
tude.  ......... 


CAA  airport  traffic  controller  "talks  down"  an  aircraft  by  means 
of  precision  approach  radar  scopes  in  the  tower.  Three-mile  scope 
Is  on  the  left;  ten-mile  on  the  right.  The  controller,  using  voice 
radio,  gives  the  pilot  directions  for  flying  his  plane  to  a  safe  landing. 
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Electron  Tubes 


1897  to  ms 


Machlett  Laboratories,  with  55 
years  of  electron  tube  design  and  pro¬ 
duction  experience,  is  a  key  factor  in 
the  development  and  maintenance  of 
essential  activities  in  medicine,  sci¬ 
ence,  in  industry  and  communications 
and  in  government.  One  thousand 
people,  more  or  less,  working  in  a 
factory  devoted  exclusively  to  elec¬ 
tron  tubes,  produce  x-ray  tubes — 
more  types  than  anyone  else  any¬ 
where  —  and  industrial,  broadcast, 
and  communications  tubes.  Because 
of  the  nature  of  the  tube  types  in¬ 
volved  production  is  of  moderate  vol¬ 
ume  and  precision  construction;  as 
far  as  is  possible  each  tube  produced 
must  function  perfectly.  To  produce 
electron  tubes  which  meet  such  strin¬ 
gent  requirements  Machlett  concen¬ 
trates  the  techniques  of  the  physicist, 
chemist,  metallurgist,  electrical  and 
mechanical  engineer  into  the  special¬ 
ized  area  of  high  voltage,  high  vacu¬ 
um,  high  frequency  design.  In  pro¬ 
ductive  partnership  with  this  group 
are  the  various  manufacturing  teams, 
including  glass  working  craftsmen, 
trained  and  accurate  parts  assemblers, 
p^isipn  machinists  and  parts  fabri- 


control  organization. 

The  Machlett  plant,  advantageously 
located  in  Southern  Connecticut,  con¬ 


tains  within  its  four  acres  of  work 
space  the  fifteen  basic  production,  de¬ 
velopment  and  engineering  depart¬ 
ments,  together  with  general  offices 
and  other  supporting  activities.  Ad¬ 
jacent  outlying  buildings  contain 
packing,  shipping  and  warehouse 
facilities.  Among  the  departments  are 
a  glass  fabrication  shop  in  which  elec¬ 
trode  sub-assemblies  and  other  tube 
sub-assemblies  are  produced  on  glass 
working  lathes — several  of  Machlett 
design;  a  large  production  machine 
shop  equipped  for  precision  work,  a 
parts  fabrication  department  in  which 
vacuum  casting,  plastics  moulding,’ 
hydrogen  brazing  and  many  other 
jobs  are  done;  a  complete  and  fully 
integrated  production  unit  for  high 
volume  production  of  tube  type 
2C39A;  and  a  large  area  for  the 
manufacture  and  testing  of  high  pri¬ 
ority  hydrogen  thyratrons.  For  the 
most  part  only  raw  materials  are  pur¬ 
chased;  practically  all  the  component 
parts  of  Machlett  built  tubes  are  fabri¬ 
cated  in  the  Company’s  Springdale 
plant. 

One  seemingly  simple  requirement 
broadly  affects  the  entire  manufactur¬ 
ing  process.  The  internal  tube  parts 
must  be  so  clean  that  no  surface  con¬ 
tamination  or  surface-trapped  gas  re¬ 
mains  to  be  released  by  the  high  tem¬ 


peratures  and  other  conditions  as¬ 
sociated  with  operation  at  higlj  volt¬ 
age  and  high  power  levels.  Heat- 
freed  gas  impairs  tube  vacuum;  with¬ 
out  essentially  complete  evacuation  a 
high  voltage  electron  tube  is  either  un¬ 
usable  or  is  unstable  and  fails  early 
in  life.  Continuous,  precise  control 
over  highly  complex  manufacturing 
processes  is  the  price  paid  to  assure 
the  maintenance,  throughout  long  life, 
of  the  best  possible  vacuum  con¬ 
ditions. 

Precision  control  begins  with  the 
raw  material.  Copner,  nickel,  tungs¬ 
ten,  tantalum,  beryllium  and  a  variety 
of  other  metals  used  must  be  chemi¬ 
cally  pure  and  physically  clean.  Steels 
alloyed  for  ease  of  machining  can¬ 
not  be  used,  or  must  be  used  with  the 
greatest  care,  because  tube  contami¬ 
nating  gases  are  potentially  present 
to  be  released  during  tube  operation. 
Impure  nickel  under  oxide  coated 
filaments  drastically  reduces  filament 
life  by  poisoning  the  emissive  coat¬ 
ing.  Tube  glasses  must  be  chosen  for 
expansion  and  radiation  absorption 
characteristics;  each  tube  uses  several 
kinds  of  glass.  For  all  incoming  ma¬ 
terials  one  hundred  percent  inspec¬ 
tion  and  testing  is  the  rule. 

Both  production  and  equipment 
are  complicated  by  the  need  to  op- 
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(  ite  in  many  “dimensions.”  As  ex- 
(  •  iples,  consider  the  glass  working 
1;  :hes,  then  the  vacuum  casting  pro- 
( .  ^s.  At  first  glance  the  lathes  appear 
I  be  woodworking  machines  installed 
j  someone  with  a  predeliction  for 
(  -nplicated  plumbing.  Each  lathe  has 
;  ^ociated  with  it  several  color  coded 
I  j)es,  valves  and  gauges.  The  pipes 
1  ntain,  of  course,  heating  and  pro- 
t.  tive  gases  used  in  softening  and 
V  orking  the  glass.  Nitrogen,  fed 
(;  rough  the  turning  center  of  the 
1  the,  is  used  to  prevent  condensation 
<1  the  inner  glass  surface  and  to  keep 
t^e  metal  electrodes,  embedded  in  the 
^lasj^  being  worked  on,  from  oxidiz¬ 
ing;  the  gas  pressure  keeps  the  heated 
glass  from  losing  shape.  A  mechani¬ 
cal  consideration  of  great  importance 
is  the  fact  that  the  turning  power  can¬ 
not  be  transmitted  through  or  be¬ 
tween  the  turning  centers.  The  glass 
being  shaped  would  when  hot,  twist 
and  distort  if  it  had  to  carry  this 
torque.  The  lathe  supplies  power  to 
both  chuc*ks  and  these  must  run  in 
unison,  with  a  minimum  of  backlash, 
or  stresses  in  the  glass,  sufficient  to 
disqualify  a  tube,  would  occur. 

Pure  copper  is  vacuum  cast,  in 
many  complex  forms,  and  to  precise 
dimensions,  by  induction  heating.  In 
this  process  a  crucible  made  of 
graphite  holds  a  copper  charge  and 
mold.  The  crucible  and  contents  are 
placed  in  a  long  cylindrical  quartz 
jar  which  is  sealed  during  operation. 
The  jar  is  contained  in  heat-resistant 
glass.  A  high  vacuum  is  maintained 
in  the  quartz  jar;  cooling  water  is 
circulated  between  the  glass  and 
quartz;  a  high  frequency  coil  is 
energized,  the  crucible  heated  and  the 
copper  melted  by  conduction.  The 
quartz  jar  is  used  to  re-radiate  the 
crucible  heat  back  to  the .  crucible. 
Sensitive  vacuum  gauges  register  the 
amount  of  contaminating  gases  re¬ 
leased  by  the  molten  copper.  The 


atmosphere  is  reduced  to  the  point 
where  a  standard  column  of  mercury 
would  be  raised  about  one  ten-mil¬ 
lionth  of  an  inch  or  a  little  less  than 
fifteen  ten-millionths  of  an  atmos¬ 
phere.  Three  separate  operations 
complete  this  process.  The  first  heats 
the  glass  of  the  tube  envelope  to  just 
short  of  its  softening  point.  This 
hakes  out  the  glass  surface  gasses. 
Next  the  electrodes  are  heated  almost 
white  hot  by  induction  coils  and  the 
gases  remaining  from  previous  de¬ 
gassing  of  the  electrodes  are  moved. 
Finally  the  electrodes  are  connected 
electrically  and  run  at  voltages  and 
currents  in  excess  of  the  maximum 
operating  conditions.  Tubes  are  op¬ 
erated  in  a  lead  lined  enclosure  to 
protect  the  operators  from  x-ray 
radiation.  (X-rays  result  from  any 
electron  bombardment  but  x-rays  of 
penetrating  power  result  only  when 
sufficiently  high  voltages  are  used.) 
During  the  high  voltage  operation  the 
tubes  flash  arc  inside — that  is,  voltage 
sparks  jump  from  one  electrode  to 
another — until  the  metal  surfaces  are 
cleaned  up  by  the  pumping  out  of 
contaminating  molecules  vaporized 
by  the  sparks  and  heat.  When  the 
arcing  has  been  reduced  to  an  allow¬ 
able  degree  the  final  pumping  cycle  is 
completed,  the  tube  is  sealed  and  sent 
to  electrical  test. 

Keeping  high  voltage  under  control 
demands  unusual  complexities  of 
manufacture  and  it  demands,  too,  the 
hidden  precision  of  the  eye  and  hand 
of  the  glass  worker.  Glass  working 
for  high  voltage  electron  tubes  is  still 
essentially  a  craft  technique.  Mass 
production  machines  cannot  supply 
the  equivalent  of  the  glass  worker’s 
feel  for  his  work.  The  men  and  wo¬ 
men  at  the  glass  working  lathes  at 
Machlett’s  have  worked  at  their  jobs 
for  many  years  and  they  have  de¬ 
veloped  an  intuitive  skill  in  the  ex¬ 
ercise  of  their  function.  When  the 


copper  is  kept  liquid  until  all  signs 
of  gas  disappear.  The  casting  is  then 
cooled,  through  a  predetermined 
schedule,  so  as  to  produce  a  dense, 
non-porous  copper  form. 

This  essential  attention  to  detail  is 
carried  far  in  the  tube  assembly  area, 
air  conditioned  with  humidity  and 
dust  control.  The  personnel  wear  lint 
free  white  jackets  and  gloves  and  work 
at  white  benches.  Bench  surfaces  are 
covered  with  clean  paper.  Materials 
are  transported  in  small  glass  pans 
each  of  which  has  a  fresh  paper 
lining.  White  cabinets  containing 
trays  of  dehydrating  chemicals  to 
keep  the  air  dry  are  used  to  store 
assembled  parts  and  parts  awaiting 
assembly. 

Final  pumping  of  the  tubes  is  the 
most  vital,  and  one  of  the  most  dif¬ 
ficult  to  define  quantitatively,  of~afl^ 
the  manufacturing  operations.  In 
tube  manufacture  a  “vacuum”  is  a 
“condition”  to  be  maintained  over  the 
entire  operating  range  of  any  tube. 
The  “condition”  refers  both  to  the 
absence  of  molecules  within  the  glass 
envelope  and  to  the  absence  of  oc¬ 
cluded  gases  in  the  component  parts, 
metal,  glass  and  ceramic.  Occluded 
gasses  are  found  on  the  outer 
molecular  layers  of  the  surfaces  of 
the  tube  parts;  these  gasses  can  be 
removed  only  by  simultaneous  heat¬ 
ing  and  pumping.  The  degree  to 
which  both  types  of  gas  are  removed 
depends  on  the  type  of  tube  being 
produced.  The  higher  the  operating 
voltage  or  temperature  the  greater 
the  need  for  approaching  a  complete 
vacuum,  and  the  closer  this  approach 
the  more  expensive  and  difficult  the 
job.  Because  of  outgassing  —  or 
pumping — ^necessary;  and  because  of 
the  use  of  chemically  pure  material,  a 
high  voltage  electron  tube  of  fine 
manufacture  is  clean  inside — cleaner 
than  any  other  device  made  today. 

During  the  final  pumping  tube 


Early  Machletf  tubes  now  located  in  the  Army  Medical  Museum  Collection  of  the  Army  Institute  of  Pathology,  Washington,  D.  C. 

Photos  Courtesy  Army  Institute  of  Pathology 

a.  Crooke's  Tube;  made  in  b.  Experimental  glow  tube;  c.  Gas  rectifier  tube;  made  d.  X-ray  tube  with  watercooled 

1898.  made  in  1905.  in  1905.  anode;  made  in  1907. 
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are  filed  permanently  and  records  a  e 
kept  for  many  years  practically  a  .v 
question  regarding  a  tube  can  e 
answered.  This  is  a  necessity  in  n 
organization  which  feels  that  e\  n 
one  tube  failure  is  too  many,  a-  d 
which  considers  it  essential  to  mai  i- 
tain  adequate  records  to  determi  e 
whether  field  failures  result  from  tu  e 
operating  conditions  or  tube  desi;  n 
and  construction. 


BELLEVUE  TUNGSTEN  TARGET  X-RAY  TUBE  WFTFl 
.  CENTRALIZING  POINT 


AIR  PRESSURE  X-RAY  TUBES 


fm  ot  Vvmnt  •ml  deep  Msnetl  oarer.  T1«»»  tube  be  r«a 

tar  ■  lon«  jirriod  »  ermocettaii  with  a  co*l  .^raiwtnrater.  c»»td  Mrraai  of  air 
m  dirnud  to  the  pof«t  wlwre  the  ca»b«tr Tbcw*  .trcwm  orihex  the  target,  by 
meant  ol  a  ruStwr  tu‘>e  etnnreted  »  a  r'ontferaaed  air  tank  or  blower  ;  the  h«al 
ia  liloWM  ottt  aad  the  anorle  i*  thjj  kepi  eord, 

Priw.  na;t-  t.idftilumirter  ...  . . . 


WATER  COOLED  TUNGSTEN  TARGET  TUBE 
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MACHLETT  MARKET  AND  TUbE 
DEVELOPMENT 

The  Machlett  market  covers  tlie 
medical,  Public  Health,  scientifir, 
industrial,  military,  communications 
and  broadcasting  field.  Medicine  uses 
x-ray  for  diagnosis,  therapy  and  re¬ 
search.  Industry  uses  x-ray  for  test¬ 
ing,  gauging  and  research  and  uses 
pmver  tubes  for  radio  frequency  heat¬ 
ing  and  electrostatic  precipitation. 
Scientific  work  includes  both  types. 
Broadcasting  and  communications  use 
power  tubes  for  AM,  EM,  and  tele¬ 
vision  transmitters.  Machlett  tubes 
are  exported  to  almost  every  country 
in  the  world,  and,  in  England,  an  af¬ 
filiated  organization  manufactures 
for  the  British  and  continental  mar¬ 
ket. 

The  many  x-ray  types  made  range 
widely  in  design.  The  tubes  vary  in 
operating  voltage  from  5,000  peak 
volts  for  Grenz  ray  therapy  to  the 
Betatron’s  24,000,000  electron  volts 
for  deep  therapy  and  cancer  research. 
The  bulk  of  production  lies  in  the 
25,000  to  260,000  peak  volt  range. 
Radiation  characteristics  run  from 
deep  penetrating  rays  for  long  ex¬ 
posure  radiography  to  shallow  pene¬ 
tration,  high  intensity  emanations  of 
wide  industrial  and  scientific  appli¬ 
cation.  Of  all  the  x-ray  tubes  the  most 
widely  r^ognized  and  used  are  those 
of  the  Dynamax  series  of  rotating 
anode  tube,  now  used  for  day  in  day 
out  x-ray  diagnosis  of  almost  all 
kinds.  The  Dynamax  is  used  for  pub¬ 
lic  health  chest  surveys  in  hospitals 
and  travelling  field  installations  and 
has  been  a  primary  factor  in  combat¬ 
ing  tuberculosis;  the  tube  is  standard 
equipment  in  U.  S.  military  field 
installations. 

It  was  a  Machlett  discovery  that 
changed  the  status  of  the  rotating 
anode  from  a  laboratory  instrument 
to  that  of  a  working  medical  tool. 
The*  rotating  anode  tube  was  mad<^ 
practical  when  it  was  found  thai 
silver  coated  steel  ball  bearings  wouhi 
work  satisfactorily  under  the  con 
ditions  of  high  vacuum  and  intens* 
heat.  Previous  to  this  no  bearing 
lubricants  had  been  satisfactor^ 
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Pages  from  the  1914  catalogue  published  by  E.  Machlett  and  Sons.  Other  catalogues  were 

published  in  1907  and  earlier. 


color  is  “just  right,”  when  the  glass 
is  “just  soft  enough”  and  when  the 
seal  has  been  worked  “long  enough” 
— these  are  of  the  undefinable  prov¬ 
ince  in  which  this  hidden  precision 
is  a  part.  With  the  exception  of  one 
tube  type  .all  Machlett  tubes  pass 
through  the  lathes  of  these  glass 
workers. 

Every  Machlett  tube  sold  has  a 
filed  record  of  testing  and  pumping,  a 
record  begun  as  soon  as  a  tube  is  as¬ 
signed  a  serial  number.  The  final 
evaluation  of  the  tube  consists  of 
radiographic  tests  for  electrode  align¬ 


ment  and  electrical  operation  under 
simulated  load  conditions.  A  tube 
with  misaligned  electrodes  may  test 
all  right  electrically  but  will  probably 
have  a  less  than  maximum  life. 

Through  all  these  procedures  the 
individual  tube  is  accompained  by  its 
record  card.  Behind  the  record  card 
and  the  final  test  lie  numerous  in¬ 
spections.  An  average  Machlett  tube 
receives  121  inspections  during  its 
construction.  Tube  test  and  inspec¬ 
tion  provide  the  background  for  field 
inquiry  and  liaison.  Since  serial 
numbers  and  dates  of  manufacture 


lope  of  a  power  tube  at  Machlett  laboratories.  Tube  elements  are  sealed 
lopes  on  glass  working  lathes.  The  senior  members  of  this  department  have 
of  from  12-19  years  of  glass  working  experience  at  Machlett's. 


less  enve 
ass  envel 
a  range 


SIGNAL.  JANUARY-FEBRUARY,  195 


],\»taling  of  the  anode  permits  the 
t '  ctron  stream  from  the  filament  to 
h  spread  over  the  entire  perimeter  of 
t  ‘  anode  disc,  in  this  manner  al- 
I  ving  high  working  energies.  Be- 

<  ise  of  this  improved  control  of  heat 
(.  ^sipation  x-ray  picture  requirements 
(  uld  be  more  demanding  and  more 
j  ctures  could  be  taken  within  a  given 
I  me.  Both  of  these  gains  depend  on 
;  ijjid  removal  of  heat  away  from  the 
j  >L*al  point  of  the  electron  stream, 
^ince  x-ray  photographs  are  shadow 
1  ictures  the  closer  the  x-ray  of  “light” 
-!)urce  approaches  a  pin  point  the 

<  iearer  will  be  the  picture.  The  more 
iiie  rays  are  pin  pointed,  however, 

I  he  greater  becomes  the  problem  of 
lieat  distribution  since  greater  ener¬ 
gies  are  concentrated  in  smaller  areas. 
The  rotating  anode  made  possible  the 
reduction  of  focal  spot  size,  increased 
energies  and  improved  picture  defi¬ 
nition.  Since  heating  conditions  were 
less  severe  the  anode  could  be  actu¬ 
ated  more  frequently  and  more  radio¬ 
graphs  made.  With  the  rotating 
anode  type  patients  can  he  radio¬ 
graphed  as  rapidly  as  they  can  be 
prepared  for  the  x-ray  machine. 

Early  in  the  1940’s  Machlett  metal¬ 
lurgical  research  perfected  a  form  of 
beryllium  for  use  in  x-ray  tubes.  With 
this  beryllium,  x-ray  ports,  or  win¬ 
dows,  could  be  made  to  transmit  long- 
wavelength  rays,  rays  usually  ab¬ 
sorbed  by  other  materials.  From  this 
one  design  advance  came  a  new  group 
of  tubes  and  many  new  and  im¬ 
portant  applications  in  thin  section 
radiography,  or  x-ray  photography  of 
sections  of  two  ten  thousandths  of  an 
inch  to  a  little  over  a  quarter  of  an 
inch  in  thickness.  Cancer  research 
uses  beryllium  tube  techniques  for 
investigation  of  cell  composition. 
Testing  of  aircraft  welds  and  high 
speed  thickness  gauging  are  industrial 
applications.  The  F.B.I.  uses  the 
tubes  in  connection  with  x-ray  spec¬ 
trometers  for  chemical  analysis  of 
rare,  hard  to  get,  bits  of  evidence  and 
the  National  Gallery  of  Art  in  Wash¬ 
ington,  D.  C.  has  built  a  special  ma¬ 
chine  to  use  the  tube  for  the  exami¬ 
nation  of  oil  paintings  to  determine 
the  procedure  and  technique  of  the 
artist  as  well  as  to  determine  either 
the  condition  or  authenticity  of  a 
picture. 

Machlett  electron  tubes  —  high 
power  and  high  frequency  oscillators, 
amplifiers,  modulators,  high-vacuum 
rectifiers  and  special  purpose  tubes — 
are  used  in  a  diversity  of  commercial 
and  government  electronics  applica¬ 
tions.  Many  of  the  types  in  this  broad 
line  of  electron  or  so-called  “power” 


Above:  Rotating  anode  x-ray  tube.  These  Machlett  Dynamax  "inserts"  produc<t  the  x-rays 

that  make  the  x-ray  picture. 

Below:  Plastic  model  of  x-ray  housing  showing  how  insert  fits  in  housing.  Stator  windings  for 
anode  motor  are  shown  placed  around  glass  housed  rotor.  Entire  interior  of  head  is  vacuum 
filled  with  insulating  oil  of  highest  purity  and  dielectric  strength. 


tubes  are  original  Machlett  develop-  television  broadcasting;  ship-to-shore 

ments  or  are  electrically  and  mechani-  and  overseas  radio  telephone;  ultra- 

cally  improved  versions  of  existing  high  frequency  Air  Force  and  Signal 

types  of  tubes.  Corps  communications;  electrostatic 

The  fields  of  aplications  for  these  precipitation  of  fly-ash,  smoke,  cata- 

tubes  include:  induction  and  dielectric  lysts  and  chemicals  by  power  corn- 

heating  by  industry;  commercial  AM.  panics,  factories,  refineries,  and 

and  FM  broadcasting;  high-power  chemical  plants,  respectively;  research 

broadcasting  by  government  services  projects  and  oscillators  of  cyclotrons; 

such  as  the  State  Department’s  Voice  radar  equipments;  high-power  and 

of  America,  the  Bureau  of  Standards’  high-frequency  electronic  test  units; 

Radio  Station  WWV  and  the  CAA;  and  still  others  under  development. 

Continuous  pumping  apparatus.  Tube  on  movable  dolly  (left)  is  about  to  enter  bake  oven 
for  high  temperature  exhaust.  Center  station  shows  tubes  being  pumped  while  internal 
electrodes  are  heated  by  high  frequency  current.  Pinal  stage,  far  right,  shows  lead  lined 
room  in  which  tubes  are  pumped  during  high  voltage  operation. 
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tubes.  Today  these  Machlett-ma^  e 
tubes  fill  many  important  positions, 
including  the  principal  transmitting 
types  for  the  overseas  telephony  o  ). 
erations  of  the  American  Telephoi  e 
and  Telegraph  Company. 

An  outstanding  broadcast  appii- 
cation  of  a  Machlett-developed  tube 
is  that  of  the  ML-5682,  a  high  power 
ring  seal  triode  used  in  the  final 
stages  of  the  new  “super  power”  1000 
kilowatt  Voice  of  America  transmit¬ 
ters.  Each  transmitter  consists  of  two 
separate  and  complete  500  kw  sei- 
tions  each  using  one  oscillator  of 
either  unit  to  drive  the  remaining 
stages  of  both  500^  kw  units.  The  out¬ 
put  of  each  is  fed  into  a  phasing 
bridge  device  to  create  1000  kw  at 
the  terminals  of  the  transmission  line. 
A  further  non-industrial  use  of  the 
ML-5682  is  found  in  the  newlv  de- 
veloped  high  power  television  trans¬ 
mitters  soon  to  be  placed  in  service. 
For  conventional  AM,  FM,  and  tele¬ 
vision  broadcasting  Machlett  supplies 
many  of  the  needed  power  tube  types 
for  installations  in  this  country  and 
abroad. 

Government  services  are  supplied 
with  high  power  tubes  for  use  in 
radiotelephony  and  radiotelegraphy. 
In  connection  with  these  applications 
Machlett  quality  was  given  recogni¬ 
tion  when  the  Navy  together  with  the 
Bureau  of  Standards  and  the  U.  S. 
Signal  Corps  obsoleted  the  standard 
889RA  in  favor  of  the  Machlett  de¬ 
signed  and  produced  ML-5667.  For 
ultra  high  frequency  operation  the 
ML-2C39A  planar  triode  finds  wide 
use  in  aircraft  communications,  navi¬ 
gational  devices  and  radar.  Hydrogen 
thyratrons  for  special  government 
uses  are  now  being  tested  and  pro¬ 
duced. 

This  brief  review  indicates  the 
scope  and  importance  of  the  prod¬ 
ucts  of  a  company  privileged  to  find 
itself  the  supplier  (/f  key  electron 
tubes  for  key  uses  in  the  national 
economy.  It  is  Machlett’s  confident 
assumption  that  the  mainteriance  of 
the  high  standards  of  its  products- 
standards  based  on  tube  building  ex¬ 
perience  of  55  years — and  the  diversi¬ 
ty  and  usefulness  of  its  tube  designs, 
will  find  the  company  vigorously  in¬ 
volved  in  a  future  in  which,  even 
more  than  now,  electronics  will  b< 
basic  to  all  phases  of  our  nationa* 
activity. 


The  success  of  many  of  these  appli¬ 
cations  is  due  in  great  measure  to 
the  availability  of  specific  types  of 
Machlett  tubes  incorporating  design 
considerations  required  by  the  in¬ 
tended  class  of  service. 

In  the  radio-frequency  heating  field 
— both  induction  and  dielectric — 
there  were  until  just  after  World  War 
II  only  broadcast  types  of  tubes  avail¬ 
able  to  industry.  Users  as  well  as 
manufacturers  of  r.f.  heaters  were  ex¬ 
periencing  the  shortcomings  of  radio 
transmitting  tubes  being  used  by  in¬ 
dustry.  Machlett  Laboratories  studied 
the  problem  with  interested  equip¬ 
ment  engineers  and  users  and  estab¬ 
lished  design  considerations  for  elec¬ 
tron  tubes  capable  of  meeting  the 
severe  electrical  and  mechanical  con¬ 
ditions  of  industrial  services.  As  a 
result  of  a  definite  program  Machlett 
now  makes  available  a  line  of  heavy 
duty  industrial  tubes — with  sturdier 
glass  to  metal  seals  and  electrode 
mountings,  stress-free  long-life  fila¬ 
ments,  thick-wall  anodes,  and  prefer¬ 
red  electrical  characteristics  —  for 
single-tube  induction  and  dielectric 
heaters  rated  for  2  through  150  kilo¬ 
watts  output.  Many  of  these  tubes  are 
used  by  the  automotive  and  aircraft 
industries,  machine  and  cutting  tool 
concerns,  instrument  and  office  equip¬ 
ment  manufacturers,  appliance  mak¬ 
ers  and  others  for  induction  harden¬ 
ing,  annealing,  brazing,  and  soldering 
metal  parts  and  components.  Indus¬ 
trial  tubes  in  these  applications  have 
reduced  maintenance  and  production 
costs  by  improving  performance  and 
minimizing  early  failures  and  shut¬ 
down  periods. 

For  dielectric  heating  applications 
— particularly  for  the  quick-setting  of 
glued  joints  and  furniture,  plywood, 
cabinet,  and  other  manufacturers  in 
the  woodworking  industry — high  fre¬ 
quency  industrial  tubes  have  made 
possible  electronic  equipments  for 
complete  glue-curing  in  wood-bond¬ 
ing  within  one  minute  compared  to 
30  minutes  glue-heating  in  ovens  fol¬ 
lowed  by  nine  or  more  hours  glue¬ 
drying.  In  the  plastics  industry,  to 
give  an  additional  example,  Machlett 
tubes  are  also  the  heart  of  equip¬ 
ments  which  make  possible  compres¬ 
sion  molding  of  large  TV  and  radio 
cabinets  and  other  plastics  items  of 
thermosetting  phenolics  in  five  min¬ 
utes  compared  to  over  double  this 
time  by  other  means  of  heating. 

The  communications  and  broadcast 


The  ML-5682,  Machleft's  largest  communica- 
Mons-industrial  triode.  Concentrically  aligned, 
gold  plated  ring  seal  terminals  and  thoriated 
tungsten  filament  maintain  stability  and 
power  at  very  high  frequency  and  high 
power  levels. 


I  ML-2C39A  planar  triode  —  the  smallest 
e  Machlett  makes.  Tube  operates  up  to 
lO  me  and  is  produced  in  high  volume  for 
Itary  service,  CAA  air  navigation  systems, 
telemetering  installations  and  so  on. 


market  finds  extensive  use  for  Mach¬ 
lett  power  tubes,  both  industrial  and 
broadcast  types.  The  latter  include 
many  of  those  once  made  by  the 
Western  Electric  Company.  When 
Western  Electric  decided  to  turn  its 
energies  toward  the  supply  of  the  Bell 
Telephone  System,  plus  certain  gov¬ 
ernment  requirements,  Machlett  was 
selected  to  continue  the  production  of 
their  broadcast  and  communication 
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Communications 

Executives 


the  Air  Force  trains  its  own 

By:  Lt,  Colonel  Milton  Franks  Jr, 

Instructor,  Communications-Electronics  Staff  Officer  School 


“We’re  training  communications  executives.” 

That  was  my  answer  to  an  official  of  a  major  electronics 
and  home  appliance  corporation  who  had  asked:  “just 
what  are  you  really  doing  at  the  U.  S.  Air  Force  Com¬ 
munication-Electronics  Staff  Officer  Course  at  Maxwell 
Air  Force  Base?” 

“Our  ‘executive  training’  for  communications-elec- 
tronics  officers  is  very  similar  to.  the  ‘Home  Office  Execu¬ 
tive  Training  Program’  your  corporation  provides  for 
selected  men,”  I  explained.  “As  I  understand  your  pro¬ 
gram,  you  look  over  your  world-wide  operations  and 
recognize  men  who  are,  perhaps  after  eight  or  ten  years 
with  the  corporation,  ready  to  be  broadened  so  that  they 
might  assume  even  higher  and  more  responsible  positions. 
Most  of  these  men  have  spent  their  past  years  with  the 
corporation  in  one  of  its  many  specialized  areas:  home 
appliances,  air  conditioning,  industrial  products,  research, 
purchasing,  etc;  each  has  attained  a  position  of  manage¬ 
ment  within  his  field.  These  men,  I  am  told,  are  brought 
into  the  home  office  for  executive  training.  They  are 
given  training  in  company  policies — personnel,  govern¬ 
ment  relations,  public  relations,  management — and  in  the 
operations  of  all  the  types  of  businesses  the  corporation 
conducts.  (And  with  which  these  men,  up  to  then,  have 
had  only  cursory  association.)  Upon  completion  of  the 
training,  your  corporation  expects  these  men  to  be  able 
to  assume  senior  staff  or  management  positions  anywhere 
within  the  corporation,  with  only  brief  orientation  periods 
required.” 

“The  Air  Force  ‘home  office’  executive  training  for 
senior  communications-electronics  officers  is  conducted  at 
Maxwell  AFB  bv  the  Communications-EIectronics  Staff 
Officer  Course.  Using  a  procedure  similar  to  that  used  bv 
your  corporation,  the  Air  Force  looks  over  the  field  and 
selects  for  attendance  at  the  ‘CE-SOC’  communications- 
electronics  officers  who  have  had  from  eight  to  ten  years 
service.  A  typical  officer  student  is  either  a  Major  or  Lt. 
Colonel  who.  most  likely  because  of  the  specialized  re¬ 
quirements  of  the  war  years,  has  spent  most  of  his  service 
in  one  of  the  communications-electronics  specialized 
areas :ydassical  message  communications  (radio,  telephone 


and  telegraph),  airborne  or  ground  radar,  electronics 
counter-measures,  or  security.  He  may  have  specialized 
within  one  of  these  task  areas — in  operations,  mainte¬ 
nance,  procurement  or  research  and  development.  In  any 
of  these  specialties,  he  may  have  been  a  staff  officer  or 
commander.  However,  once  at  the  CE-SOC  he  joins  with 
approximately  60  other  officers  for .  five  and  one-half 
months  of  executive  training.  This  training,  as  outlined 
by  Air  Force  Headquarters,  is  to  fit  bim  for  ‘,  .  .  com¬ 
munications-electronics  staff  duties  at  tbe  wing  and  higher 
level,  and  for  command  of  communications-electronics 
units.’  ” 

The  CE-SOC  is  the  highest  level  communications-elec¬ 
tronics  staff  course  offered  within  the  Air  Force.  It  is  not, 
as  many  former  Air  Force  personnel  have  assumed  the 
“new  Scott  Field  Course.”  (The  “old”  Scott  Field  Course, 
and  its  temporary  counter-part  at  Yale  University,  trained 
military  personnel  and  civilians  to  be  Communications 
Officers  under  the  World  War  II  Aviation  Cadet  Program. 
A  modified  Scott  Field  Course  exists  today  at  Scott  Air 
Force  Base,  Belleville,  Illinois.  The  temporary  Yale 
course,  after  taking  care  of  the  overflow  during  the  build¬ 
up  period  of  the  war,  was  discontinued.)  The  differences 
between  the  Scott  course  (of  World  War  II  and  today) 
and  the  CE-SOC  are  primarily  those  of  leyel  and  scope. 
These  differences  relate  directly  to  the  differences  in  the 
training  offered  by  the  Air  Training  Command  and  the 
Air  University  Command.  A  brief  digression  to  look  at 
those  differences  will  help  to  clarify  the  role  the  CE-SOC 
assumes  within  the  Air  Force  training  program. 

The  Air  Training  Command  provides  fundamental 
training  for  Air  Force  personnel.  Air  Training  Com¬ 
mand  courses  may  be  said  to  be  vocational,  designed  to 
qualify  personnel  in  the  wide  variety  of  technical  skills. 
Pilot  training,  airplane  mechanic  training — and  the  initial 
communications-officer  training  at  Scott  AFB — for  ex¬ 
ample,  are  within  the  scope  of  the  Air  Training  Com- 
mand.  Other  communications-electronics  courses  of  the 
Air  Training  Command  include  Ground  and  Airborne 
Radar,  and  Electronics  Countermeasures  courses  for  of¬ 
ficers;  Wire  and  Cable  Splicing,  Teletype  Maintenance, 
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Brigadier  General  Harold  W.  Grant,  who  organized  and  was  the 
first  Course  Director  of  the  Communicatlons-Electronics  Staff  Officer 
Course  Is  shown  reviewing  the  current  CE-SOC  curriculum  with 
Colonel  Lawrence  "Larry"  Sheetz,  who  assumed  the  course  director¬ 
ship  In  1950.-  General  Grant  visited  the  CE-SOC  before  departing 
for  Nagoya,  Japan  where  he  joined  the  Japan  Air  Defense  Force. 


A  typical  panel  discussion  presented  to  Class  52-A  by  guest  lec¬ 
turers  of  the  Communicatlons-Electronics  Staff  Officer  Course.  Panel 
members  spoke  Individually  earlier  In  the  day  and  appeared  on  the 
panel  to  answer  students'  questions. 


A  student-^'staff"  planning  for  the  air  defense  of  a  strategic  area 
following  the  formal  lectures  and  guest  speaker  panel  presentations 
on  the  air  defense  phase  of  Instruction.  The  planners  are,  left  to 
right:  Maj.  Charles  C.  Geotz,  Maj.  Robert  D.  Baskervllle,  Maj. 
Daniel  R.  O'Hearn  (standing  at  map),  Maj.  James  H.  Stover,  Lt. 

Col.  Eugene  H.  Field,  and  Maj.  William  B.  Watson. 


Radio  and  Radar  Maintenance  courses  for  airmen.  From 
its  ofl&cer  courses,  the  Air  Training  Command  may  be 
said  to  turn  out  “junior  executives”  for  each  of  the  com- 
munications-electronics  specialties. 

The  Air  University  Command,  in  contrast,  provides  a 
program  to  equip  Air  Force  officers  of  every  field  with 
the  knowledge  and  skill  necessary  “.  .  .  for  assuming 
progressively  more  important  assignments  in  command 
and  staff  positions  throughout  the  Air  Force.  .  .”  The 
Air  University,  with  its  headquarters  and  most  of  its 
schools  located  at  Maxwell  AFB,  Montgomery,  Alabama, 
functions  as  the  Air  Force  doctrinal,  educational  and 
human  resources  research  center  for  the  Air  Force.  The 
Air  University,  then,  is  concerned  primarily  with  the 
higher  education  of  Air  Force  officers,  as  compared  with 
the  concern  of  the  Air  Training  Command  with  funda¬ 
mental  training.  As  summarized  in  an  Air  University 
publication.”  ...  it  might  be  said  that  the  Air  Training 
Command  ‘trains,’  while  the  Air  University  Command 
‘educates.’  ”  The  Air  War  College  and  the  Air  Command 
and  Staff  School  are  two  of  the  major  divisions  of  the 
Air  University  located  at  Maxwell  AFB.  The  Communi- 
cations-Electronics  Staff  Officer  Course  is  one  of  the 
eleven  courses  of  the  Air  Command  and  Staff  School. 
(See  Fig.  1) 

Because,  as  part  of  the  Air  University,  the  CE-SOC  is  . 
concerned  with  the  higher  education  of  selected  com- 
munications-electronics  officers,  little  time  is  devoted  to 
purely  technical  matters.  Equipment  and  systems  are  con¬ 
sidered  primarily  from  the  point  of  view  of  their  capabili¬ 
ties'  and  limitations  and  of  their  most  effective  use  in 
operations.  The  philosophy  of  the  CE-SOC  is  that  much 
knowledge  and  many  skills  are  required  of  any  staff 
officer  or  commander,  regardless  of  his  specialty.  To  meet 
those  requirements  common  to  all  staff  officers  and  com¬ 
manders,  general  areas  are  studied  against  a  communi- 
cations-electronics  background.  Examples  of  such  areas 
are:  theory  of  war,  staff  philosophy,  organization,  person¬ 
nel  management,  writing  and  speaking. 

From  this  general  philosophy  have  been  drawn  the 
course  objectives.  Those  objectives,  as  described  in  the 
Course  Curriculum,  have  been  designed  to  develop  the 
students’  ability: 

a.  To  understand  the  role  of  communications-elec- 
tronics  in  the  Air  Force.  • 

b.  To  advise  their  commanders  on  all  matters  pertain¬ 
ing  to  the  most  effective  use  of  the  latest  communications- 
electronics  devices  and  techniques. 

c.  To  assist  their  commanders  in  developing  plans  and 
policies  for  the  Air  Force,  and  for  joint  and  combined 
air  operations,  so  as  to  exploit  fully  communications- 
electronics  devices  and  techniques. 

d.  To  understand  and  advise  their  commanders  on  the 
interrelationship  between  military,  non-military  govern¬ 
mental,  and  commercial  communications-electronics  mat¬ 
ters. 

e.  To  participate  in  communications-electronics  policy 
and  planning  conferences  and  committees  as  representa¬ 
tives  of  their  commanders,  the  Air  Force,  or  the  United 
States  Government,  whether  these  conferences  and  com¬ 
mittees  be  intra-Air  Force,  joint  service,  inter-depart- 
mental,  or  international. 

f.  To  supervise  any  communications-electronics  ac¬ 
tivity. 

g.  To  write  and  speak  clearly,  logically  and  formally 
on  a  wide  range  of  technical  subjects  within  their  pro¬ 
fession. 

To  meet  these  broad  objectives,  the  scope  of  the  course 
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has  to  be  broad.  An  under¬ 
standing  of  just  how  broad 
it  really  is  may  be  gained  by 
quoting,  once  again,  from 
the  course  curriculum  itself. 

“The  scope  of  instruction 
covers ; 

“a.  Communications-elec- 
tronics  doctrines,  plans,  poli¬ 
cies  and  principles. 

“b.  Application  and  use 
of  communications-electron- 
ics  systems,  facilities,  and 
personnel  in  all  phases  of  air 
operations. 

“c.  Engineering  tech¬ 
niques  employed  in  com- 
munications-electronics  staff 
planning. 

“d.  Military  character¬ 
istics,  research  and  develop- 
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ment,  procurement,  supply  and  maintenance  of  com- 
munications-electronics  equipment  and  systems. 

“e.  Overall  management  of  communications  functions, 
including  organization,  budget  planning,  training,  and 
utilization  of  personnel. 

“f.  Inter-departmental  and  international  liaison,  co¬ 
ordination  and  management  of  communications-electronics 
activities. 

“g.  Communications-electronics  intelligence  and  se¬ 
curity. 

“h.  Electronic  aspects  of  guided  missiles  and  special 
weapons.”  (The  class  attends  the  Weapons  Orientation 
Course  as  part  of  the  CE-SOC  curriculum.) 

To  show  how  the  course  philosophy,  objectives  and  scope 
are  reflected  in  a  tvpical  case,  take  as  an  example  the  ob¬ 
jectives,  “To  develop  in  the  students  the  abilitv  to  assist 
their  commanders  in  developing  plans  and  policies  of  Air 
Force,  joint  and  combined  air  operations,  so  as  to  exploit 
fully  communications-electronics  devices  and  techniques.” 
To  achieve  this  objective,  the  course  must  aim  to  teach 
students: 

a.  Technical  knowledge. 

b.  Effe'^tive  problem  solution  techniques. 

c.  -  Staff  principles  and  functions. 

d.  The  theorv  of  organization. 

e.  The  oreanization  and  functions  of  the  Air  force, 
other  military  services,  and  of  certain  governmental 
agencies. 

f.  How  to  write  effectively. 

g.  How  to  speak  effectivelv. 

h.  How  to  participate  effectively  in  conferences  and 
committees.  Similarlv,  most  periods  of  instruction  are  de¬ 
vised  to  aim  at  several  objectives  and  to  reflect  the  overall 
philosophy  of  the  course. 

As  one  would  expect,  a  wide  variety  of  instructional 
methods  are  used  to  put  across  so  great  a  scope  of  ma¬ 
terial  well  and  interestingly.  The  instruction  is  presented 
by  lectures,  forums,  briefings,  panels,  exercises,  problem 
solving  meetings,  and  field  trips  to  military  and  industrial 
training,  research  and  manufacturing  installations.  With¬ 
in  this  variety  of  instructional  methods,  even  greater 
diversity  is  obtained,  from  the  students’  standpoint,  bv 
the  numerous  sources  of  instructions  from  which  we  draw. 
Generally,  these  sources  include,  our  own  faculty  (twelve 
full-time  instructors,  all  senior  communications-elec¬ 


tronics  officers),  the  faculty 
of  the  other  Air  University 
courses,  and  guest  lecturers 
from  other  Air  Force  units, 
military  agencies,  govern¬ 
mental  agencies  and  from 
civilian  industry. 

A  form  of  instruction 
which  is  not  listed  in  the 
curriculum,  but  which  con¬ 
tributes  immeasurably  to  the 
students’  broadening,  is  the 
instruction  the  students  give 
each  other.  The  very  bring¬ 
ing  together  of  approximate¬ 
ly  sixty  officers  representing 
all  major  commands  a»d 
overseas  theatres,  and  repre¬ 
senting  an  indeterminable 
number  of  civilian  and  mili¬ 
tary  experiences  and  opinions 
results  in  learning  outcomes  that  only  the  student  in  at¬ 
tendance  can  appreciate.  As  one  student  wrote: 

“One  of  the  greatest  experiences  I  gained  from  the 
course  was  the  association  with  my  contemporaries.  When 
we  were  all  studying  Air  and  Airways  Communications 
Service  (A ACS),  for  example,  there  would  be  those  who 
had  been  in  AACS,  either  recently  or  ‘as  it  used  to  be 
in  the  good  old  days.’  When  Korea,  or  Europe  or  Ran¬ 
goon  were  mentioned,  someone  had  just  returned  and 
could  tell  you  that  things  were  run  a  hundred  and  eighty 
degrees  opposite  from  what  the  books  said.  The  class  it¬ 
self  was  a  fund  of  knowledge  and  experience  which  could 
be  drawn  upon  by.  each  of  us.  Not  that  all  the  ‘experts’ 
agreed.  On  the  contrary,  the  fund  of  combined  ‘proof, 
experience  and  opinion’  forced  us  to  apply  our  -  own 
evaluating  processes  before  using  class-contributed  data 
in  the  solution  of  our  own  problems.  I  was  particularly 
fascinated  by  the  fact  that  so  many  people  from  one  so- 
called  ‘homogeneous  group’  could  have  such  varying  back¬ 
grounds  and — to  my  amazement,  sometimes, — so  many 
valid  but  different  solutions  to  what  I  had  always  con¬ 
sidered  ‘one  solution’  problems.” 

The  emphasis  placed  upon  communications  techniaues 
in  the  CE-SOC  reflects  the  progressive  attitude  toward  the 
whole  problem  of  management  stressed  at  the  Air  Uni¬ 
versity.  Within  the  Air  Command  and  Staff  School  there 
is  a  special  communications  techniques  department  which 
presents  the  formal  lectures  and  demonstration  periods  in 
the  areas  of  writing,  speech  and  conference  participation 
to  all  courses.  This  department  then  provides  advice  and 
assistance  to  the  different  courses  on  their  respective  com¬ 
munications  techniques  programs. 

It  is  interesting  to  note  that  when  a  student  speaks,  he 
speaks  on  communications-electronics  matters  in  situa¬ 
tions  which  imitate  realistic  occurences;  he  sneaks  on  tech¬ 
nical  and  administrative  matters  before  simulated  mili¬ 
tary  and  civilian  audiences.  One  time  he  mav  speak  on 
the  conversion  to  UHF  before  the  (simulated)  staff  of  a 
wing  about  to  be  eauipped  with  new  aircraft;  another 
time  he  mav  speak  about  the  missidn  and  problems  of  an 
isolated  radar  site  to  the  Citv  Fathers  of  a  “small  town 
on  the  border  of  Montana.”  Similar  realism  is  injected 
into  the  writing  and  conference  participation  programs. 
The  student  writes  on  civilian  and  military  communi- 
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Brigadier  General  Harold  W.  Grant,  who  organized  and  was  the 
first  Course  Director  of  the  Communications-Electronics  Staff  Officer 
Course  is  shown  reviewing  the  current  CE>SOC  curriculum  with 
Colonel  Lawrence  "Larry"  Sheetz,  who  assumed  the  course  director* 
ship  in  1950.  General  Grant  visited  the  CE-SOC  before  departing 
for  Nagoya,  Japan  where  he  joined  the  Japan  Air  Defense  Force. 


A  typical  panel  discussion  presented  to  Class  52>A  by  guest  lec¬ 
turers  of  tbe  Communications-Electronics  Staff  Officer  Course.  Panel 
members  spoke  individually  earlier  in  the  day  and  appeared  on  the 
panel  to  answer  students'  questions. 


A  student  "staff"  planning  for  the  air  defense  of  a  strategic  area 
following  the  formal  lectures  and  guest  speaker  panel  presentations 
on  the  air  defense  phase  of  instruction.  The  planners  are,  left  to 
right:  Maj.  Charles  C.  Geotz,  Maj.  Robert  D.  Baskerville,  Maj. 
Daniel  R.  O'Hearn  (standing  at  map),  Maj.  James  H.  Stover,  Lt. 

Col.  Eugene  H.  Field,  and  Maj.  William  B.  Watson. 


Radio  and  Radar  Maintenance  courses  for  airmen.  From 
its  oflScer  courses,  the  Air  Training  Command  may  be 
said  to  turn  out  “junior  executives”  for  each  of  the  com- 
munications-electronics  specialties. 

The  Air  University  Command,  in  contrast,  provides  a 
program  to  equip  Air  Force  officers  of  every  field  with 
the  knowledge  and  skill  necessary  “.  .  .  for  assuming 
progressively  more  important  assignments  in  command 
and  staff  positions  throughout  the  Air  Force.  .  .”  The 
Air  University,  with  its  headquarters  and  most  of  its 
schools  located  at  Maxwell  AFB,  Montgomery,  Alabama, 
functions  as  the  Air  Force  doctrinal,  educational  and 
human  resources  research  center  for  the  Air  Force.  The 
Air  University,  then,  is  concerned  primarily  with  the 
higher  education  of  Air  Force  officers,  as  compared  with 
the  concern  of  the  Air  Training  Command  with  funda¬ 
mental  training.  As  summarized  in  an  Air  University 
publication.”  ...  it  might  be  said  that  the  Air  Training 
Command  ‘trains,’  while  the  Air  University  Command 
‘educates.’  ”  The  Air  War  College  and  the  Air  Command 
and  Staff  School  are  two  of  the  major  divisions  of  the 
Air  University  located  at  Maxwell  AFB.  The  Communi¬ 
cations-Electronics  Staff  Officer  Course  is  one  of  the 
eleven  courses  of  the  Air  Command  and  Staff  School. 
(See  Fig.  1) 

Because,  as  part  of  the  Air  University,  the  CE-SOC  is 
concerned  with  the  higher  education  of  selected  com- 
munications-electronics  officers,  little  time  is  devoted  to 
purely  technical  matters.  Equipment  and  systems  are  con¬ 
sidered  primarily  from  the  point  of  view  of  their  capabili¬ 
ties  and  limitations  and  of  their  most  effective  use  in 
operations.  The  philosophy  of  the  CE-SOC  is  that  much 
knowledge  and  many  skills  are  required  of  any  staff 
officer  or  commander,  regardless  of  his  specialty.  To  meet 
those  requirements  common  to  all  staff  officers  and  com¬ 
manders,  general  areas  are  studied  against  a  communi- 
cations-electronics  background.  Examples  of  such  areas 
are:  theory  of  war,  staff  philosophy,  organization,  person¬ 
nel  management,  writing  and  speaking. 

From  this  general  philosophy  have  been  drawn  the 
course  objectives.  Those  objectives,  as  described  in  the 
Course  Curriculum,  have  been  designed  to  develop  the 
students’  ability: 

a.  To  understand  the  rolt  of  communications-elec- 
tronics  in  the  Air  Force. 

b.  To  advise  their  commanders  on  all  matters  pertain¬ 
ing  to  the  most  effective  use  of  the  latest  communications- 
electronics  devices  and  techniques. 

c.  To  assist  their  commanders  in  developing  plans  and 
policies  for  the  Air  Force,  and  for  joint  and  combined 
air  operations,  so  as  to  exploit  fully  communications- 
electronics  devices  and  techniques. 

d.  To  understand  and  advise  their  commanders  on  the 
interrelationship  between  military,  non-military  govern¬ 
mental,  and  commercial  communications-electronics  mat¬ 
ters. 

e.  To  participate  in  communications-electronics  policy 
and  planning  conferences  and  committees  as  representa¬ 
tives  of  their  commanders,  the  Air  Force,  or  the  United 
States  Government,  whether  these  conferences  and  com¬ 
mittees  be  intra-Air  Force,  joint  service,  inter-depart- 
mental,  or  international. 

f.  To  supervise  any  communications-electronics  ac¬ 
tivity. 

g.  To  write  and  speak  clearly,  logically  and  formally 
on  a  wide  range  of  technical  subjects  within  their  pro¬ 
fession. 

To  meet  these  broad  objectives,  the- scope  of  the  course 
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has  to  be  broad.  An  under¬ 
standing  of  just  how  broad 
it  really  is  may  be  gained  by 
quoting,  once  again,  from 
the  course  curriculum  itself. 

“The  scope  of  instruction 
covers : 

“a.  Communications-elec- 
tronics  doctrines,  plans,  poli¬ 
cies  and  principles. 

“b.  Application  and  use 
of  communications-electron- 
ics  systems,  facilities,  and 
personnel  in  all  phases  of  air 
operations. 

“c.  Engineering  tech- 
niques  employed  in  com- 
munications-electronics  staff 
planning. 

“d.  Military  character¬ 
istics,  research  and  develop¬ 
ment,  procurement,  supply  and  maintenance  of  com- 
munications-electronics  equipment  and  systems. 

“e.  Overall  management  of  communications  functions, 
including  organization,  budget  planning,  training,  and 
utilization  of  personnel. 

“f.  Inter-departmentak  and  international  liaison,  co¬ 
ordination  and  managemei^  of  communications-electronics 
activities. 

“g.  Communications-electronics  intelligence  and  se¬ 
curity. 

“h.  Electronic  aspects  of  guided  missiles  and  special 
weapons.”  (The  class  attends  the  Weapons  Orientation 
Course  as  part  of  the  CE-SOC  curriculum.) 

To  show  how  the  course  philosophy,  objectives  and  scope 
are  reflected  in  a  tvpical  case,  take  as  an  example  the  ob¬ 
jectives,  “To  develop  in  the  students  the  ability  to  assist 
their  commanders  in  developing  plans  and  policies  of  Air 
Force,  joint  and  combined  air  operations,  so  as  to  exploit 
fully  communications-electronics  devices  and  techniques.” 
To  achieve  this  objective,  the  course  must  aim  to  teach 
students: 

a.  Technical  knowledge. 

b.  Effective  problem  solution  techniques. 

c.  Staff  principles  and  functions. 

d.  The  theorv  of  organization. 

e.  The  organization  and  functions  of  the  Air  force, 
other  military  services,  and  of  certain  governmental 
agencies. 

f.  How  to  write  effectively. 

g.  How  to  speak  effectivelv. 

h.  How  to  participate  effectively  in  conferences  and 
committees.  Similarlv.  most  periods  of  instruction  are  de¬ 
vised  to  aim  at  several  objectives  and  to  reflect  the  overall 
philosophy  of  the  course. 

As  one  would  expect,  a  wide  variety  of  instructional 
methods  are  used  to  put  across  so  great  a  scope  of  ma¬ 
terial  well  and  interestingly.  The  instruction  is  presented 
by  lectures,  forums,  briefings,  panels,  exercises,  problem 
solving  meetings,  and  field  trips  to  military  and  industrial 
training,  research  and  manufacturing  installations.  With¬ 
in  this  variety  of  instructional  methods,  even  greater 
diversity  is  obtained,  from  the  students’  standpoint,  by 
the  numerous  sources  of  instructions  from  which  we  draw. 
Generally,  these  sources  include  our  own  faculty  (twelve 
full-time  instructors,  all  senior  communications-elec¬ 


tronics  officers),  the  faculty 
of  the  other  Air  University 
courses,  and  guest  lecturers 
from  other  Air  Force  units, 
military  agencies,  govern¬ 
mental  agencies  and  from 
civilian  industry. 

A  form  of  instruction 
which  is  not  listed  in  the 
curriculum,  but  which  con¬ 
tributes  immeasurably  to  the 
students’  broadening,  is  the 
instruction  the  students  give 
each  other.  The  very  bring¬ 
ing  together  of  approximate¬ 
ly  sixty  officers  representing 
all  major  commands  a^d 
overseas  theatres,  and  repre¬ 
senting  an  indeterminable 
number  of  civilian  and  mili¬ 
tary  experiences  and  opinions 
results  in  learning  outcomes  that  only  the  student  in  at¬ 
tendance  can  appreciate.  As  one  student  wrote: 

“One  of  the  greatest  experiences  I  gained  from  the 
course  was  the  association  with  my  contemporaries.  When 
we  were  all  studying  Air  and  Airways  Communications 
Service  (A ACS),  for  example,  there  would  be  those  who 
had  been  in  AACS,  either  recently  or  ‘as  it  used  to  be 
in  the  good  old  days.’  When  Korea,  or  Europe  or  Ran¬ 
goon  were  mentioned,  someone  had  just  returned  and 
could  tell  you  that  things  were  run  a  hundred  and  eighty 
degrees  opposite  from  what  the  books  said.  The  class  it¬ 
self  was  a  fund  of  knowledge  and  experience  which  could 
be  drawn  upon  by  each  of  us.  Not  that  all  the  ‘experts’ 
agreed.  On  the  contrary,  the  fund  of  combined  ‘proof, 
experience  and  opinion’  forced  us  to  apply  our  own 
evaluating  processes  before  using  class-contributed  data 
in  the  solution  of  our  own  problems.  I  was  particularly 
fascinated  by  the  fact  that  so  many  people  from  one  so- 
called  ‘homogeneous  group’  could  have  such  varying  back¬ 
grounds  and — to  my  amazement,  sometimes, — so  many 
valid  but  different  solutions  to  what  I  had  always  con¬ 
sidered  ‘one  solution’  problems.” 

The  emphasis  placed  upon  communications  technipues 
in  the  CE-SOC  reflects  the  progressive  attitude  toward  the 
whole  problem  of  management  stressed  at  the  Air  Uni¬ 
versity.  Within  the  Air  Command  and  Staff  School  there 
is  a  special  communications  techniques  department  which 
presents  the  formal  lectures  and  demonstration  periods  in 
the  areas  of  writing,  speech  and  conference  participation 
to  all  courses.  This  department  then  provides  advice  and 
assistance  to  the  different  courses  on  their  respective  com¬ 
munications  techniques  programs. 

It  is  interesting  to  note  that  when  a  student  speaks,  he 
speaks  on  communications-electronics  matters  in  situa¬ 
tions  which  imitate  realistic  occurences;  he  sneaks  on  tech¬ 
nical  and  administrative  matters  before  simulated  mili¬ 
tary  and  civilian  audiences.  One  time  he  mav  speak  on 
*  the  conversion  to  UHF  before  the  (simulated)  staff  of  a 
wing  about  to  be  eauipped  with  new  aircraft;  another 
time  he  mav  speak  about  the  mission  and  problems  of  an 
isolated  radar  site  to  the  Citv  Fathers  of  a  “small  town 
on  the  border  of  Montana.”  Similar  realism  is  injected 
into  the  writing  and  conference  participation  programs. 
The  student  writes  on  civilian  and  military  communi- 
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Commumcathns 


In  this  address  given  recently  to  the  AFCA 
New  York  Chapter^  General  Back  discusses 
the  effect  of  new  equipment,  in  both  the 
research  and  development  stages,  on  the 
modern-day  soldier. 


Mr.  President,  and  Members  of  The  New  York  Chapter  of  the  Armed  Forces  Communications  Association 


AT  the  outset,  let  me  assure  you  that  it  is  both  a  pleas¬ 
ure  and  an  honor  to  appear  before  this  distinguished 
group  of  communications  and  electronics  experts  and  to 
be  afforded  the  opportunity  of  saying  a  few  words  regard¬ 
ing  communications  and  electronics  philosophy  in  the 
Army  today.  I  hope  that  what  I  have  to  say  may  serve 
to  strengthen  the  bonds  of  friendship  and  mutual  high 
regard  that  have  characterized  the  relations  between  in¬ 
dustry  and  the  Armed  Services.  Indeed,  the  latter  is  one 
of  the  important  objectives  of  the  Armed  Forces  Com¬ 
munications  Association. 

Recently  I  have  been  privileged  to  visit  several  com¬ 
mercial  and  institutional  electronics  and  communications 
laboratories  for  the  purpose  of  gaining  some  idea  of  whal 
is  being  accomplished  in  the  research  and  development 
field  electronics-  and  communications-wise.  As  I  listened 
to  the  briefings  presented  by  distinguished  scientists  and 
engineers,  I  could  not  help  but  re¬ 
flect  on  the  tremendous  advances 
in  the  field  of  electronic  science 
and  device  application  since  World 
War  I.  These  advances  have  in¬ 
deed  been  phenomenal.  Character¬ 
istic  of  such  a  young,  vigorous, 
and  imaginative  science,  there  have 
been  temporary  blocks  in  progress, 
followed  by  technological  break¬ 
throughs  of  such  force  as  to  push 
the  horizon  of  electronics  beyond 
our  most  optimistic  expectations. 

And  what  is  perhaps  more  hearten¬ 
ing  to  one  whose  major  responsi¬ 
bility  is  military  electronics  in  the 
broadest  sense — there  is  abundant 
evidence  that  the  growth  of  our 
science  is  continuing  unabated. 

Much  of  the  present  advance  in 
electronic  research  and  develop¬ 
ment  is  traceable  to  the  momen¬ 
tum  generated  during  World  War 
II.  Radar,  for  example,  was  one 
of  the  greatest  developments  of 
that  war.  Radar  had  started  with 
relatively  low  frequencies  and  then 
moved  slowly  into  the  microwave 
regions.  Then,  the  great  techno¬ 
logical  break-through  came  with 


the  invention  of  the  cavity  magnetron  as  the  result  of 
work  inspired  by  a  grave  national  crisis.  The  availability 
of  megawatts  of  microwave  power  transformed  radar 
from  a  solely  defensive  weapon  into  one  of  great  effec¬ 
tiveness  in  offensive  operations.  Radar  and  its  many 
subsequent  electronic  derivatives  opened  the  floodgates 
and  launched  this  country  into  a  fabulous  electronic 
wonderland. 

In  spite  of  the  magnificent  contributions  during  World 
War  II,  I  have  the  feeling  that  electronics  has  not  yet 
been  called  upon  to  really  flex  its  technological  muscles  in 
a  modern  war.  I  hope  that  this  will  never  be  necessary. 
However,  if  the  potentialities  for  protecting  our  nation 
are  to  be  realized  there  remains  the  important  and  very 
sensitive  job  of  matching  the  demanding  requirements  of 
our  Armed  Services  to  the  present  c*apabilities  of  our  elec¬ 
tronic  technology. 

Neglecting  for  the  moment  con¬ 
siderations  of  sheer  manpower, 
the  military  might  of  a  Nation 
may  be  measured  in  three  dimen¬ 
sions — mobility,  fire  power,  and 
industrial  potential.  The  increased 
I  mobility  of  our  forces  results  from 
moderfi  transportation  methods, 
but  the  necessary  long  range  con¬ 
trol  and  coordination  of  highly 
mobile  forces  is  a  problem  in  ra- 
:  dio  and  wire  communication  con- 
I  trol  systems.  Increases  in  fire 
I  power  result  from  advances  in  the 
i  field  of  weapons.  But  the  accuracy 
of  fire  and  the  speed  with  which 
fire  may  be  brought  to  bear  on  a 
target  are  enhanced  irnmeasurablv 
as  the  result  of  radar  detection  and 
locating  devices,  computers,  servo¬ 
mechanisms,  and  communications 
systems. 

Our  industrial  might  is  based 
largely  on  mass  production  meth¬ 
ods,  but  here  again  electronics 
plays  a  prominent  role  in  the  com¬ 
munications  systems  of  the  coun¬ 
try,  the  control  of  transportation, 
the  use  of  electronic  computers, 
and  the  operation  of  automatic 
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machines  and  factories.  To  an  electronic  scientist  ours 
is  a  most  fascinating  era  and  history  will  record  it  as  a 
milestone  in  human  progress. 

A  common  denominator  to  our  three-dimensional  meas¬ 
urement  of  military  might  is  manpower.  It  seems  evident 
that  in  any  foreseeable  major  conflict,  we  shall  be  defi¬ 
nitely  inferior  in  numerical  strength.  We  must,  therefore, 
exploit  our  technology  and  industry  to  overcome  this  dis¬ 
advantage.  Obviously,  we  must  continue  our  research 
and  development  efforts  in  the  well  established  fields  of 
radio  and  wire  communications  to  the  end  that  our  forces 
may  be  given  the  means  of  transmitting  intelligence  with 
vastly  increased  speed,  security,  and  reliability.  But  this 
is  not  enough.  We  must  exploit  our  technology  to  the 
utmost  in  extending  man’s  ability  to  sense  the  features  of 
his  environment.  We  must  provide  electronic  systems  for 
locating  the  enemy,  for  guidance  of  our  own  troops  over 
all  types  of  terrain,  for  automatically  evaluating  rapid 
changes  in  combat  situations,  and  eventually — for  de¬ 
stroying  the  enemy. 


In  my  opinion,  these  new  and  subtle  problems  of  sur¬ 
veillance  and  evaluation  and  control  represent  a  far  great¬ 
er  intellectual  challenge  to  the  electronic  scientist  than 
those  he  has  dealt  with  in  the  past.  We  in  the  Armed 
Services  look  to  you  in  the  electronics  and  communica¬ 
tions  industry  to  help  us  solve  these  problems.  Their  solu¬ 
tion  is  imperative  in  the  interest  of  placing  such  equip¬ 
ment  in  the  hands  of  our  troops  as  will  give  them  an  ad¬ 
vantage,  offensively  and  defensively,  despite  any  poten¬ 
tial  enemy’s  superiority  in  numbers  alone. 

Let  us  look  for  a  moment  at  the  situation  which  faces 
the  front-line  ground  soldier  in  Korea  today,  —  the  sol¬ 
dier  who,  in  the  last  analysis,  is  called  upon  to  close  with 
the  enemy  and  to  seize  and  hold  ground  essential  to  vic¬ 
tory.  In  the  forward  area,  he  is  forced  to  fight  with  the 
weapons  that  he  can  carry  on  his  back.  His  task  on 
patrols  and  in  the  fox-holes  of  the  front  line  is  an  arduous 
and  a  lonely  one.  Of  necessity,  the  front-line  ground  sol¬ 
dier  must  depend  on  tKe*  support  of  heavier  weapons, 
both  ground  and  air,  in  those  situations  where  small  arms 
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fire  alone  will  not  accomplish  the  task.  And  it  is  here 
that  communications  and  electronics  equipment  can  and 
must  play  a  vital  role.  At  all  times  he  must  have  the 
facility  for  requesting  and  receiving  prompt  support  from 
neighboring  units  and  units  in  the  rear.  If  he  does  not 
receive  support  of  this  character,  undue  casualties  result 
— and  his  casualties  are  high  at  best.  Firepower,  no  mat¬ 
ter  how  great,  is  of  little  avail  if  the  means  for  placing 
fire  on  the  target  in  the  quantity  and  at  the  time  needed 
arc  not  available.  It  is  for  this  reason  that  we  strive  to 
provide  an  integrated  communicaton  system  which  will 
insure  that  the  front-line  soldier  is  afforded  every  facility 
for  securing,  when  needed,  the  timely  and  full  support  of 
the  members  of  his  combat  team.  To  do  anything  less 
would  be  to  close  our  eyes  to  the  fundamental  needs  of 
our  ground  soldier. 

It  is  not  the  preponderance  of  soldiers  in  the  front  line 
that  wins  the  battle,  per  se:  It  is  the  effectiveness  with 
which  these  soldiers  operate  in  inflicting  casualties  on  the 
enemy.  It  is  also  obvious  that  the  more  soldiers  on  the 
front  line,  the  more  casualties  will  be  incurred.  It  has 
been  the  long-time  effort  of  the  United  States  Army  to 
reduce  casualties  by  enabling  a  smaller  number  of  front¬ 
line  soldiers  to  be  more  effective  than  the  enemy  in  fire¬ 
power,  mobility,  and  in  communications  and  thus  to  win 
at  minimum  expense  in  human  life.  This  philosophy  util¬ 
izes  our  technological  advantage.  It  won  in  World  War 
II;  it  has  been  successful  in  Korea.  The  Army  believes 
firmly  in  this  philosophy  of  the  team  as  opposed  to  the 
philosophy  of  masses  of  cannon-fodder. 

Conventionally,  the  Armed  Servijces  decide  what  they 
need,  based  on  present  and  conceived  tactical  and  strate¬ 
gic  requirements.  They  then  proceed  to  let  a  development 
contract  to  produce  equipment  to  satisfy  this  military 
need.  During  World  War  II,  however,  many  of  the  revo¬ 
lutionary  advances  in  military  electronics  were  inspired 
by  the  scientist — the  scientist  advised  the  soldier  of  some 
new  technique  for  which  a  profitable  military  use  had 
been  found.  These  fertile  ideas  have  greatly  influenced 
the  response  to  tactical  requirements.  This  points  up  the 
fact  that  modern  warfare  demands  a  close  partnership  be¬ 
tween  soldier  and  scientist.  I  should  like  to  reaffirm  what 
many  of  you  already  recognize,  i.e.,  that  the  Signal  Corps 
is  anxious  to  cultivate  this  soldier-scientist  partnership  to 
the  end  that  the  flow  of  new  ideas  from  industry  and  from 
our  academic  and  research  institutions  into  the  .military 
structure  may  be  expedited. 

It  would,  of  course,  be  highly  beneficial  if  every  labo¬ 
ratory  scientist  had  first-hand  knowledge  of  military  needs 
so  that  he  could  immediately  foresee  the  military  applica¬ 
tion  of  every  advance  in  electronics.  While  it  is  obviously 
impractical  for  large  numbers  of  engineers  to  make  field 
trips  to  combat  zones,  visits  by  a  limited  number  of  key 
civilians — to  Korea,  for  example, — should  be  beneficial. 
Beneficial  to  the  Army  in  receiving  experienced  advice. 
Beneficial  to  industry  and  the  academic  world  in  gaining 
a  fuller  comprehension  of  the  possible  applications  of 
electronics  in  the  field  of  combat.  And  ultimately  bene¬ 
ficial  to  our  Nation  in  providing  a  higher  probability  of 
survival  in  the  event  of  a  full  scale  attack  upon  us.  With 
this  reasoning,  the  Secretary  of  the  Army  recently  invited 
a  distinguished  group  of  scientists  to  visit  the  Korean 
battlefront  to  obtain  an  appreciation  of  the  possible  mili¬ 
tary  application  of  new  advances  in  the  electronics  field. 
The  members  of  this  group  personally  visited  the  front 
lines  and  talked  to  and  observed  our  troops,  learning 
combat  problems  at  firsthand.  While  it  is  too  early  to 
realize  the  full  impact  of  their  trip,  many  of  their  recom¬ 
mendations  already  have  been  acted  on  and  it  has  become 


obvious  that  the  time  and  effort  they  have  contributed 
will  be  of  tremendous  benefit. 

Incidentally,  one  of  the  problems  highlighted  by  the 
group  visiting  Korea  was  that  of  finding  procedures 
which  would  lead  to  a  reduction  in  time-lag  between  the 
arrival  of  a  new  electronic  technique  and  its  final  applica¬ 
tion  as  a  working  piece  of  military  equipment.  We  must 
close  the  gap  between  developer  and  user  which,  as  you 
know,  is  a  matter  of  several  years  through  the  normal 
procedures  with  which  most  of  you  are  familiar.  Even 
after  a  new  idea  has  been  translated  into  a  piece  of  hard¬ 
ware,  an  appreciable  time  elapses  while  the  military  serv¬ 
ices  test  and  modify  and  then  approve  it  for  production. 
Meanwhile,  our  troops  must  wait  for  these  actions  to  be 
completed  and  for  production  to  get  started.  The  reduc¬ 
tion  of  this  time-lag  through  more  efficient  methods  can 
buy  us  an  additional  technological  lead-time  over  our  pos¬ 
sible  adversaries.  The  importance  of  the  lead-time  cannot 
be  over-estimated.  While  it  is  obvious  that  a  partial  solu¬ 
tion  to  this  problem  must  be  dictated  in  large  measure  by 
the  Army  itself,  I  should  like  to  solicit  your  suggestions 
as  to  ways  and  means  for  improving  our  present  proce¬ 
dures. 

In  this  connection  we  must  bear  in  mind  that  it  does 
the  Army  little  good  to  have  clever  scientific  ideas  if  the 
state  of  the  manufacturing  art  has  not  advanced  suffi¬ 
ciently  to  permit  mass  production  of  equipment,  —  equip¬ 
ment  which  is  technically  effective  and  yet  small  enough, 
light  enough,  and  rugged  enough  to  be  readily  transport¬ 
ed  to  the  place  where  it  is  needed  and  must  be  used. 

Despite  the  many  advances  which  have  been  made  in 
providing  our  troops  with  improved  types  of  equipment, 
we  must  not  be  complacent.  Unfortunately,  the  hard,  cold 
facts  of  combat  are  that  the  military  handling  of  elec¬ 
tronic  gear  is  frequently  and  necessarily  rougher  than 
any  test  which  our  laboratories  have  devised.  In  making 
this  statement  I  do  not  want  to  deprecate  the  ingenuity 
of  our  Signal  Corps  Laboratories  for  devising  difficult 
and  complicated  tests.  I  am  certain  that  none  of  our 
manufacturers  will  charge  our  laboratories  with  lack  of 
zeal  in  this  respect.  Nevertheless,  I  am  thinking — for  ex¬ 
ample — of  the  new  radio  hand-set  which  recently  went 
into  service  and  which  we  purposely  designed  to  be  thin 
enough  to  fit  under  the  soldier’s  helmet  in  proximity  to 
his  ear.  This  set  eame  through  our  laboratory  tests  with 
flying  colors — yet  the  breakage  rate  in  Korea  has  been 
quite  high.  How  can  this  happen?  It  is  simply  because  the 
soldier  who  has  the  hand-set  in  his  hand  when  he  is  shot 
at  hangs  on  to  it  as  he  hits  the  ground,  breaking  his  fall 
with  his  hand  and  the  hand-set.  This  was  a  laboratory 
test  that  nobody  thought  of. 

I  should  like  to  emphasize  the  Army’s  ever-increasing 
appreciation  of  the  importance  of  reliability — the  relia¬ 
bility  of  its  communications  equipment,  of  its  radar,  of 
all  the  types  of  electronic  equipment  which  it  uses.  I 
point  this  out  as  a  significant  trend.  There  was  a  time 
when  radio  communication,  for  example,  was  considered 
acceptable  if  communication  could  be  obtained  50  to  75% 
of  the  time.  The  Army  has  become  much  more  sophisti¬ 
cated  in  its  requirement  and  now  demands  that  its  elec¬ 
tronic  equipment  accomplish  its  mission  all  of  the  time 
and  with  a  minimum  of  required  maintenance. 

There  are  two  other  important  concepts  that  now  loom 
large  in  Army  thinking.  I  refer  to  the  need  for  reducing 
the  complexity  of  our  electronic  gear  and  the  need  for 
reducing  its  cost.  During  the  past  year  the  Army  has 
carefully  studied  these  problems  and  we  are  convinced 
that  it  is  essential  that  equipment  be  designed  to  perform 

{Continued  on  page  66,  col.  1) 
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10  minutes. 


Micromatch  circuits  are  inserted  between  the 
two  output  tanks  and  their  respective  loads; 
such  circuits  indicate  transmission  line  stand* 
ing-wave  ratios^ 

.Separate  tail  antennas  were  used  on  the 
V*2  rock^  with  appropriate  separate  match¬ 
ing  n^woi^  On  later  Viking  rockets,  how- 
ever^  it  was  decided  to"  use  a  whip-type  an¬ 
tenna.  Since  the  installation  of  two  separate 
sets  of  such  antenniis  on  the  Viking  would 
have  required  an  excessive  amount  of  space, 
an  attempt  was  made  to  combine  both  high- 
and  low-frequency  antennas  into  a  sinsle  an¬ 
tenna,  with  a  total  length  of  only  15^/^  feet. 
The  attempt  was  successful;  a  diplexing  whip 
antenna  constructed  in  two  collinear  sections 
was  developed  which  has  a  radiation  pattern 
t  the  upper  freauency  similar  to  that  of  a 
alf-wave  center-fed  half-wave  dipole. 

One  important  factor  which  had  to  be  con¬ 
sidered  in  the  design  of  this  15-foot  whip- 
type  antenna  for  use  on  a  Viking  rocket  was 
the  considerable  air  drag  existing  during  the 
first  30  miles  of  ascent.  The  use  of  such  a 
at  low  altitude  would  impose 
anical  stresses  on  the  an- 
terf ere  with  the  rocket 
loss  in  altitude.  To 


suitable  locathms 
nak  are  transmitted  from  jibe  rocket  at 
quencies  of  25.644  me  and  4.274  me,  an  exact 
6  to  1  ratio.  The  upper  frequency  was  chosen 
high  enough  to  be  essentially  unaflfected  by 
the  ionosphere,  whereas  the  propagation  char¬ 
acteristics  of  the  lower  frequency  are  influ¬ 
enced  considerably  by  the  physical  conditions 
of  the  ionosphere. 

The  received  signals  are  combined  and  re¬ 
corded  as  a  time  variation  of  the  relative 
phase  difference  between  the  received  signals. 
From  this  data,  the  index  of  refraction  at  the 
rocket  can  be  determined  for  the  transmitted 
low-frequency  wave.  This,  in  turn,  provides 
the  starting  point  for  calculating  such  quanti¬ 
ties  as  electron  density,  ion  density,  magnetic- 
field  intensity,  and  electron-collision  fre¬ 
quency. 

The  airborne  instrumentation  thus  required 
two  stable  transmitters,  operating  at  the  stated 
frequencies,  and  an  antenna  system  radiating 
efficiently  in  the  direction  of  the  ground  sta¬ 
tions.  In  addition,  the  two  output  frequencies 
had  to  be  synchronized  in  a  6  to  1  ratio  and 
maintained  in  a  constant  relative  phase  at  the 
transmitting  antenna. 

The  airborne  equipment  presently  used  rep¬ 
resents  gradual  imncniimittiita  over  that  used 


^  pnsyious  one. 
I  wmi  abo  redact  by  a 


tcsnamiEer  weighs  21  pounds  and 
ite  dimtmsions  are  approximately  11  by  10  by 
A  rif^  eryatal  oseiBator  maintains 
the  frcMpiency  Stebility  for  both  the  4.274  and 
outputs.  Transmitter  output 
power  values  are  about  13.5  watts  at  the  low¬ 
er  frequency  and  9  watts  at  the  higher  fre¬ 
quency.  Mechanical  considerations  were  taken 
into  account  in  the  redesign;  for  example,  the 
dynamotof  can  now  be  replaced  in  less  than 


Electronics  in  SPACE 


Airborne  instrumentation  carried  in  Viking  rockets  for  ionosphere  propagation  studies  trans 
mits  two  crystal-controlled  c-w  signals  to  ground  receiving  stations. 


keep  the  antenna  out  of  the  air  stream 
until  an  altitude  was  reached  where 
drag  was  no  longer  serious,  the  an¬ 
tenna  was  folded  along  the  rocket 
skin  during  the  early  part  of  the 
flight.  Clips  were  provided  at  the  an¬ 
tenna  tips  to  minimize  antenna  vibra¬ 
tions  during  the  powered  flight  of 
the  rocket  and  fairings  were  used 
ahead  of  the  antenna  for  streamlin¬ 
ing.  An  opening  mechanism,  actu¬ 
ated  by  a  rocket  timer,  was  used  to 
bring  the  antenna  to  a  position  per¬ 
pendicular  to  the  rocket  axis  80  sec¬ 
onds  after  take-off,  where  the  rocket 
has  reached  the  end  of  its  power 
flight  and  an  altitude  of  approximate¬ 
ly  34  miles.  A  second  timer  was  used 
to  turn  on  the  propagation  transmit¬ 
ters  at  the  same  time  (thev  were 
placed  in  a  stand-by  position  two 
minutes  prior  to  take-off).  The  com¬ 
plications  introduced  by  timing  and 
opening  problems,  however,  have 
been  more  than  compensated  by  the 
manv  desirable  features  of  the  whip 
antennas,  as  the  transmitter  redesign 
indicates. 

The  diplexing  whip  antenna  also 
complicated  the  matching  and  di¬ 
plexing  network  problem,  but  this, 
too,  was  solved. 

Difficulties  experienced  with  the 
determination  of  changing  antenna 
impedance  values  during  rocket  flight 
led  early  to  the  development  of  an 
autotune  unit.  This  unit  controlled 
the  rotation  of  the  variable  capaci¬ 
tors  in  the  antenna  matching  net¬ 
works  and  utilized  the  micromath  in¬ 
formation  to  determine  which  capaci¬ 


tor  position  gave  the  best  standing- 
wave  ratios  at  the  output  of  the 
transmitters.  Low-  and  high-frequen¬ 
cy  operations  were  done  consecutive¬ 
ly  to  permit  the  use  of  a  single  ampli¬ 
fier  in  the  autotune  for  both  tuning 
operations.  Certain  circuit  modifica¬ 
tions  were  made  in  the  V-2  unit  for 
use  on  the  Viking  rocket,  largely  in 
the  use  of  smaller  driving  motors  with 
permanent  fields  for  rotating  the  vari¬ 
able  capacitors. 

Changes  experienced  with  the  V-2 
rocket  in  antenna  impedances  after 
the  automatic  tuning  operation  led  to 
the  development  of  a  retuning  unit 
for  the  Viking  which  would  initiate 
a  new  tuning  operation  at  a  high  al¬ 
titude — 48  miles — where  perhaps  the 
effects  observed  at  the  lower  altitudes 
would  no  longer  take  place. 

In  the  case  of  the  propagation  ex¬ 
periments,  where  the  ionosphere  data 
was  obtained  from  measurements  on 
the  ground,  telemetering  was  not  an 
essential  requirement.  The  use  of 
telemetering  channels,  however,  sup¬ 
plied  valuable  information  about 
transmitter  performance  and  about 
antenna  impedances  during  flight 
that  led  to  valuable  design  improve¬ 
ments. 

Although  the  experiments  were  in-\ 
tended  primarilv  for  ionosphere  stud¬ 
ies,  the  unusual  problems  encoun¬ 
tered  have  led  to  advances  in  other 
fields.  An  important  by-product,  in 
the  opinion  of  the  NRL  scientists,  has 
been  the  general  knowledge  and  ex¬ 
perience  gained  in  the  new  art  of 
rocket  instrumentation,  and  especial¬ 


ly  in  the  design  of  airborne  low-frt 
quency  radio  transmitters  and  an¬ 
tennas. 

Another  objective  of  the  upper  al 
mosphere  research  program  at  NRL 
which  makes  use  of  electronics  is  the 
direct  measurement  of  solar  radiation 
intensities  below,  3 100  angstrom  units, 
in  the  far  ultra-violet  end  of  the  spec¬ 
trum.  Special  photographic  spectro¬ 
graphs  have  been  designed  for  this 
purpose,  and  have  been  successful  in 
measuring  intensities  down  to  2200 
angstroms. 

Below  that  wavelength,  however, 
the  roll  and  yaw  or  precession  of  the 
rocket  prevents  a  sufficient  exposure 
time  at  the  shorter  wavelengths  where 
the  spectrum  has  a  low  intensity.  The 
NRL  “Sun-follower”  developed  by 
the  Optics  Division,  provided  the  an¬ 
swer  to  this  problem.  In  brief,  what 
this  device  does  is  to  search  for  the 
sun  in  the  azimuth  plane  automatical-, 
ly,  and,  having  located  it,  to  stop  and 
track  it  both  in  azimuth  and  eleva¬ 
tion  while  simultaneously  providing 
rocket-aspect  data  and  Srracking-error 
data  for  telemetering. 

The  Sun-follower  is  built  into  the 
nose  of  the  rocket  and  stabilizes  the 
ultraviolet  spectograph  by  means  of 
error  signals  derived  from  the  sun. 
This  is  accomplished  with  a  photo¬ 
cell  error-signal  generator  which  is 
servo-driven  simultaneously  about  two 
independent  axes.  One  axis  (azimuth) 
is  collinear  with  the  longitudinal  axis 
of  the  rocket  and  the  other  (eleva¬ 
tion)  is  perpendicular  to  it  and  ro¬ 
tates  about  it. 

The  principle  of  the  stabilization 
system,  it  is  interesting  to  note,  is 
similar  to  that  of  the  tracking  unit 


Charles  Y.  Johnson,  NRL  scientist,  makes 
final  chetks  on  instruments  for  cosmic  ray 
studies  with  Skyhook  balloon. 
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employed  in  the  SCR-584  radar,  ex¬ 
cept  that  the  phototube  error-signal 
generator  and  low-frequency  ampli¬ 
fier  replace  the  radar’s  r-f  transceiver. 
Ihe  optic  axis  of  the  spectrograph  is 
mechanically  aligned  with  the  optic 
axis  of  the  error-signal  generator. 
Since  the  error-signal  generator  tends 
to  line  up  with  the  sun,  the  spectro¬ 
graph  automatically  follows. 

The  Sun-follower  permits  use  of 
spectrographs,  also  designed  and 
built  at  NRL,  that  are  capable  of 
measurement  of  wavelengths  as  short 
as  500  angstroms. 

Since  the  Sun-follower  that  has 
been  described  was  suitable  only  for 
the  V-2  rockets,  a  lighter- weight  mod¬ 
el  was  developed  for  Aerobees  and 
Vikings.  This  lightweight  model  cor¬ 
rects  in  azimuth  only,  whereas  the 
V-2  model  corrected  in  both  azimuth 
and  elevation. 

As  mentioned  previously,  sun-to- 
rocket  aspect  data  are  also  teleme¬ 
tered  by  the  Sun-follower.  For  use 
on  rocl^ets  which  do  not  have  the 
benefit  of  two-axis  Sun-follower  in¬ 
stallations,  a  small,  lightweight,  and 
inexpensive  photoelectric  sensing 
unit  has  been  developed  to  furnish 
such  information.  With  this  device, 
aspect  angle  and  roll-rate  data  can  be 
obtained  with  an  accuracy  of  better 
than  plus-or-minus  2  percent  over  a 
field-of-view  angle  of  115  degrees. 

Various  problems  were  encoun¬ 
tered  in  the  several  electronic  devel¬ 
opments  due  both  to  the  limitations 
imposed  by  the  research  vehicle  and 
to  the  method  of  experimentation. 
Space  and  weight,  as  well  as  freedom 
from  radio  interference  with  other 
scientific  instruments  carried  in  the 
rocket,  had  to  be  considered.  In  ad¬ 
dition,  the  equipments  had  to  be 
physically  rugged  and  electrically  sta¬ 
ble  to  operate  successfully  under  the 
severe  conditions  of  vibration,  aero¬ 
dynamic  drag,  acceleration,  and  tem¬ 
perature  changes  occurring  during 
flight — conditions  for  which  there  was 
no  operating  guide  at  the  time  the 
upper  atmosphere  research  program 
was  begun.  For  example,  temperatures 
encountered  by  the  rocket  in  its 
flight  may  be  as  low  as  100  degrees 
below  zero  Fahrenheit.  Accelera¬ 
tions  may  be  in  excess  of  15  g. 
Speeds  are  upward  of  4000  miles  per 
hour. 

Although  it  was  anticipated  that 
the  vibration  of  the  rocket  alone 
mififht  be  destructive  to  instruments 
within  it,  solutions  have  been  found 
for  everv  problem  to  date.  No  elabo¬ 
rate  antivibration  mountings  have 
been  used  or  found  necessary.  In  the 
case  of  electronic  eauipment  in  par¬ 
ticular,  good  construction  practice 


has  sufficed.  Units  have  been  de¬ 
signed  which  are  compact,  light¬ 
weight,  yet  rugged  enough  to  with¬ 
stand  operating  conditions.  In  most 
instances,  the  elec’tronic  units  are 
housed  in  pressurized  cases  not  un¬ 
like  those  used  in  conventional  air¬ 
craft  electronic  equipment.  Of  spe¬ 
cial  significance  from  the  reliability 
standpoint  is  the  fact  that  there  have 
been  relatively  few  failures  in  elec¬ 
tron  tubes  attributable  to  vibration 
encountered  in  flight,  even  though  as 
many  as  300  have  been  used  at  one 
time. 

Other  special,  non-electronic  de¬ 
vices  have  been  used  in  rockets  for 
various  atmospheric  observations,  in¬ 
cluding  atmospheric  gages,  geiger 
counters,  and  cameras.  Data  obtained 
through  such  devices  (apart  from  the 
cameras,  of  course)  have  been  trans¬ 
mitted  through  the  flight  telemeter¬ 
ing  system. 

Nor  has  electronic  equipment  for 
upper  atmosphere  research  been  lim¬ 
ited  to  rockets.  High  altitude  plastic 
balloons  commonly  known  as  “Sky¬ 
hooks”  have  been — and  are  being — 
used  by  the  Office  of  Naval  Research 
for  cosmic  ray  studies.  Such  balloons 
are  the  latest  answer  to  the  scien¬ 
tist’s  desire  to  “get  up  high  enough” 
— over  100,000  feet — and  “to  stay 
there  long  enough”  to  studv  the  pri¬ 
mary  cosmic  rays  of  very  high  ener¬ 
gy.  These  particles  cause  observable 
events  verv  infrequently,  perhaps 
only  once  in  twelve  hours  and  are 
free  from  secondary  radiation  only 
above  110,000  feet.  Rockets  can 
reach  this  height,  but  can’t  stay 
there;  airplanes  can’t  go  high  enough. 
So  the  “Skyhook”  was  (^esigned  by 
General  Mills,  Inc.,  on  a  Navy  con¬ 
tract  to  provide  the  answer.  From 
data  obtained,  scientists  hope  for  ad¬ 
ditional  answers  to  these  questions: 
Where  do  the  particles  come  from? 
What  do  thev  do?  What  is  their  na¬ 
ture?  What  is  their  energy? 

Two  types  of  instrumentation  are 
carried  in  pressurized  gondolas  be¬ 
low  the  balloon.  One  contains  instru¬ 
ments  for  recording  and  transmitting 
flight  information  and  for  providing 
necessary  safety  controls  on  the 
flight.  These  include  a  40-mc  trans¬ 
mitter  which  sends  altitude  and  tem¬ 
perature  information  to  a  ground  re¬ 
ceiving  station  and  is  calibrated  to  be 
accurate  at  altitudes  above  80,000 
feet.  A  2-mc  transmitter  sends  alti¬ 
tude  information  to  the  launching  site 
and  tracking  vehicles.  This  transmis¬ 
sion  is  in  the  radio-frequency  range 
of  the  automatic  direction-finding 
equipment  carried  by  the  tracking 
plane  and  trucks. 

{Continued  on  page  68,  col.  1) 


NRL  Sun-follower,  designed  for  use  on  Aero- 
bee  rockets,  automatically  searches  for  the 
sun  in  the  azimuth  plane,  and,  having  lo¬ 
cated  it,  stops  and  tracks  it  in  azimuth 
while  simultaneously  providing  rocket-aspect 
data  and  tracking-error  data  for  telemeter¬ 
ing. 
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Lt.  Cen.  Willis  D.  Critienberger 


^  Col.  Francis  E.  Kid  well 


The  integrated  signal  communica¬ 
tion  system  consisted  of :  tactfcal 
telephone;  radiotelephone  (including 
ship-to-shore) ;  radiotelegraph;  and 
knd  line  and  radioteletype  circuits. 
All  circuits  were  engineered  to  re¬ 
place  or  to  operate  in  conjunction 
with  existing  commercial  communi¬ 
cations. 

To  insure  a  high  degree  of  flexibil¬ 
ity  in  the  interconnection  of  circuits, 
a  completely  mobile  Communications 
Central,  AN/MSC-1,  was  utilized  at 
the  First  Army  Field  Headquarters. 
This  assembly  provided  terminating, 
switching  and  testing  facilities  for 
common  battery  and  local  battery 
telephone  lines,  universal  trunk  cir¬ 
cuits,  teletypewriter  loops  and  crypto¬ 
graphic  facilities  for  message  center 
use.  A  single  channel  radioteletype 
circuit  was  provided  by  Radio  Set 
AN/MRC-2  connected  through  the 
teletypewriter  switchboard  for  opera¬ 
tion  on  either  a  half  or  full-duplex 
basis.  Working  from  the  TC-10  tele¬ 
phone  switchboard  were:  tie  lines  to 


This  continuous  two-day  advance  command  post 
exercise  was  staged  for  the  purpose  of  testing 
staff  operations  and  communications  in  the  field. 


By:  Major  William  F.  Brott 


Exercise  Watchdog,  directed  by 
Lieutenant  General  Willis  D.  Critten- 
berger.  Commanding  General  First 
Army,  was  conducted  during  the  peri¬ 
od  20-21  October  1952  to  promote 
knowledge  of  related  plans  within  the 
First  Army  Area  and  to  provide  field 
training  for  Headquarters  First  Army 
Staff  Sections,  Commanders  and 
Staffs  of  First  Army  installations. 

Although  few  units  were  employed 
tacti'^ally  under  simulated  combat 
conditions  not  unlike  the  ever  in¬ 
creasing  pace  of  modern  warfare, 
the  requirement  for  more  and  faster 
signal  communications  existed 
throughout  the  conduct  of  the  exer¬ 
cise. 

To  meet  this  requirement,  the  First 
Armv  Sisrral  Officer,  Colonel  Francis 
E.  Kidwell.  provided  an  integrated 
and  fle'^ible  sismal  communications 
svstem  from  the  First  Armv  Field 
Headnuarters  (including  the  For¬ 
ward  and  Pear  Echelons)  to  major 
subordinate  headauarters  and  to  lat¬ 
eral  participating  headquarters. 


major  subordinate  headquarters  and 
lateral  participating  units;  VHF  cir¬ 
cuits  to  First  Army  Forward,  First 
Army  Rear,  ship-to-shore  and  to  a 
strategically  located  signal  installa¬ 
tion  within  the  metropolitan  area  of 
New  York;  and  commercial  toll  cir¬ 
cuits  for  use  as  required  within  the 
First  Army  Area.  Working  from  the 
teletypewriter  switchboard  group  were 
full  duplex  teletypewriter  circuits  to 
major  subordinate  and  lateral  par¬ 
ticipating  units  as  well  as  tape  relay 
service  through  the  First  Army  por¬ 
tion  of  the  Army  Command  and  Ad¬ 
ministrative  Network. 

The  effectiveness  of  communica¬ 
tions,  simulated  or  actual,  depends 
upon  the  standardization  of  signal 
procedures,  methods,  doctrines  and 
oh  the  operating  characteristics  of 
communications  equipment.  Signal 
communications  during  Exercise 
Watchdog  were  successful  because 
these  requirements  were  met.  Again, 
the  Si?n«>l  Corps  ^^Got  The  Message 
Through.** 
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S  A 

03365 


lases  of  communicaHon^4jitfuding  radio,  teletype 
thoroughly  teste^kfGring  "Exercise  Watchdog." 
Janvier,  lst,,^my,  receives  a  message  via  heli- 
copte/^^'tfuring  the  exercises. 


loaded  from 


Bel^  rfgifti,.  Evidencing  his  usual  Interest  in  how  the  troops  are 
being^||d,  GenefaLjCrittenberger  is  shown  testing  the  pie  held  by 
Sgt.  Kiellli^A.  McGeV‘^^oir»ihe  517th  Car  Co.,  Fort  Jay,  as  Pvt. 
Carmei^Maratta  of  H  C6f()pany,  60th  Infantry  looks  on. 


Below,  left:  I 
Devens,  Mass, 


PersonnSi^^of  ihe  24lh  Signal  Servicfe  -'B.attalion,  Fort 
.,  which  piWjded  the  communications  for  the  exe/cise, 
operate  the^<^eletype  equipment  used. 
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DOING  IT  THE  HARD  WAY 


By:  Lt.  CoL  Arthur  K.  Ransom 


Last  issue  we  presented  a  brief  description  of  the  SCHNICKLEFRITZ 
ALTERNATOR.  It  appears  that  this  was  a  rather  hard  nut  to  crack 
for  some  of  our  readers.  Of  the  forty-seven  of  you  who  wrote  in, 
only^  thirty-four  came  up  with  the  **approved  solution.**  We  don*t 
want  to  quibble — and  anyway,  our  records  are  not  complete — but 
most  authorities  agree  that  the  device  presented  in  this  column  last 
issue  was  the  Goldschmidt  Alternator. 

Now  let*s  investigate 

THE  FERRO-NANCLINC  DETECTOR* 

*  Non -secret  short  title 


“A  continuous  band  made  up  of  a 
group  of  fine  iron  wires  revolves  on 
the  ebony  grooved  wheels  W  which 
are  turned  by  clockwork  in  the  base 
of  the  instrument.  The  band  passes 
through  the  glass  tube  G,  which  has 
a  small  single  layer  of  fine  wire  com¬ 
prising  6  to  10  turns  through  which 
the  radio  frequent  oscillations  flow. 
Directly  over  this  winding  is  placed 
the  small  bobbin  of  wire  S  which  has 
approximately  the  resistance  of  the 
headphones  P-1.  Two  horseshoe  per¬ 
manent  magnets  with  like  poles  adja¬ 
cent  are  mounted  immediately  above 
the  tube  and  near  to  it.  Some  argu¬ 
ment  exists  concerning  the  action  of 
this  detector  during  the  reception  of 
signals  but  it  is  sufficient  to  say  that 
when  the  iron  band  passes  underneatji 
the  two  permanent  magnets  it  under¬ 
goes  a  cyclic  change  in  magnetism 
and  is  extremely  sensitive  to  an  im¬ 
pressed  external  magnetic  field  such 
as  that  generated  by  a  radio  fre¬ 
quent  current  flowing  through  the 
winding  G. 

‘^When  electrical  oscillations  in¬ 
duced  in  a  received  aerial  by  a  dis¬ 
tant  transmitter  pass  through  the 
winding  P,  one  complete  group  of 
oscillations  sets  up  an  alternating 
magnetic  field  which  causes  a  single 

Magnetic  Detector. 
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movement  or  change  in  the  position 
of  the  flux  in  the  iron  band.  The 
bobbin  S  being  in  the  path  of  the 
flux,  it  is  acted  upon  inductively,  a 
current  being  induced  in  the  wind¬ 
ings  which  flows  through  the  head 
telephone  creating  a  single  sound  for 
each  group  of  incoming  oscillations. 
The  note  of  the  transmitter  is  faith¬ 
fully  reproduced,  because  each  group 
of  oscillations  radiated  by  the  trans¬ 
mitter  has  a  cumulative  effect  upon 
the  change  of  flux  in  the  iron  band, 
which  causes  a  single  movement  of 
the  telephone  diaphragm. 

“Although  the  magnetic  detector 
lacks  the  sensitiveness  of  the  crystal 
detector  throughout  the  shorter  range 
of  wavelengths,  as  between  300  and 
600  meters,  for  waves  around  2,500 
meters,  it  compares  favorablv  with 
the  most  sensitive  crystal  rectifiers. 

“The  magnetic  detector  may  be 
connected  directly  in  series  with  the 
aerial  system,  but  it  functions  best  in 
the  circuits  of  the  multiple  tuner.  In 
general,  the  circuits  of  this  tuner  ap¬ 
pear  similar  to  that  of  the  valve  tuner, 
but  the  secondary  winding  for  the 
magnetic  detector  has  very  few  turns 
as  compared  with  the  secondary  of 
the  valve  tuner.  The  magnetic  detec¬ 
tor  has  low  resistance  compared  with 


crystal  detectors  and,  in  consequence,  j 
the  stopping  condenser  of  the  usual  I 
detector  circuit  becomes  an  active  ele¬ 
ment  of  the  closed  oscillation  circuit 
and  must  therefore  be  of  variable  ca¬ 
pacity.  In  fact,  placing  the  detector 
in  series  with  the  secondary  circuit 
not  only  calls  for  a  winding  of  low 
inductance  but  one  of  low  resistance 
as  well.  Hence  the  secondary  coil  is 
usually  wound  with  rather  coarse 
wire,  such  as  No.  18  or  No.  20  B 
and  S. 

“It  has  frequently  been  observed  j 
that  the  magnetic  detector  gives  bet¬ 
ter  response  to  500  cycle  transmitters 
when  the  iron  band  revolves  at  a 
speed  about  twice  that  used  in  re¬ 
ceiving  from  60  cycle  transmitters. 
Normally  the  band  travels  at  a  very  j 
low  speed — a  few  feet  per  minute.” 

*  #  ■  * 

Well,  folks,  there  you  are.  What 
well-known  pioneer  in  the  field  of 
communications  is  nominally  credited 
with  the  development  of  this  mag¬ 
netic  detector?  As  usual,  send  your 
nomination  to  Dept.  X,  in  care  of 
Signal,  1624  Eye  Street,  N.W.,  Wash¬ 
ington,  D.  C.  Watch  next  issue  for 
the  answer. 
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Fundamental  Circuit,  Multiple  Tuner. 


DISTANCE 


These  usaf  global  bombers  are  maintaining 
direct  radio  contact  with  their  base  back  home— two 

CONTINENTS  AWAY! 

How  is  it  accomplished?  RGA’s  revolutionary  new 
ARC- 21  communications  equipment . . .  the  most  ad¬ 
vanced  of  its  kind  in  the  world . . .  enables  them  to  make 
full  use  of  favorable  radio  conditions  as  they  change 
throughout  the  world. 

From  a  choice  of  several  thousand  channels,  the  op¬ 
erator  pre-selects  the  most  effective  group  of  frequencies 
for  reliable  communications  between  planes,  or  between 
a  plane  and  any  point  on  earth.  Automatically,  the  trans¬ 
mitter  and  receiver  tune  to  the  frequency  in  use.  Auto¬ 
matically  the  antenna  circuits  match  up  to  the  antenna 
for  each  change  in  frequency. 

Helping  to  solve  radio  communications  problems  is 
just  one  of  the  many  ways  RCA  is  assisting  our  Armed 
Forces  to  ensure  U.  S.  supremacy  in  electronics.  Be  sure 
to  get  acquainted  with  the  RCA  engineers  and  Field 
Technicians  in  your  branch  of  service. 


CORPORATtON  of  AMERtCA 

ENG/NEERtNG  PRODUCTS  DEPARTMENT  CAMDEN,  N.J. 
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tLe  f^redident 


President  Wally  Watts  finds  that  the  past  year, 
from  both  the  AFCA  and  the  Industrial  -  Armed 
Services  standpoint,  has  shown  marked  improve¬ 
ment.  He  believes  1953  will  continue  this  trend. 


Wilh  this  first  issue  of  1953  I  want  to  re¬ 
view  hjjefly  some  1952  developments  in  the 
Association’s  sphere  of  interests  so  as  to  draw 
therefrom  some  guidance  for  the  future. 

The  demonstrated  ability  of  the  military 
and  industry  to  work  together  smoothly  was, 

I  think,  a  primary  accomplishment  of  1952. 
The  rapid  growth  of  the  military  and  in  those 
parts  of  the  industrial  community  serving  the 
military  came  to  fruition  in  1952  with  a  grad¬ 
ual  shaking  down  of  administrative  organiza-  . 
tions  and  the  acquisition  of  “know-how”  in 
dealing  wilh  their  respective  problem. 

The  improvement  is,  I  think,  evidenced  by 
the  general  speed-up  in  paj)er  work,  the  grad¬ 
ual  evolution  of  more  reasonable  inspection, 
rou  ines,  and  the  accelera'ed  rate  of  clearance, 
both  within  the  military  and  in  industry,  of 
manufacturing  questions  and  problems.  This 
has  contributed  most  significantly  to  the 
healthy  increase  in  the  deliveries  of  military, 
electronics  equipment. 

There  remain,  however,  certain  factors  to 
which  renewed  attention  should  be  given  in 
1953.  With  its  greatly  increased  experience 
and  knowledge,  and  without  the  pressure 
which  attended  the  placing  of  procurement  at 
the  beginning  of  the  present  defense  effort,  the 
military  has  undoubtedly  improved  its  ability 
to  select  the  most  efficient  vendors  for  the 
ta.sks  at  hand.  1  think  it  unnecessary  to  em¬ 
phasize  the  importance  of  this  development  to 


those  parts  of  industry  which  have  or  hope 
to  have  defense  work. 

In  some  military  quarters  there  is  apparent 
concern  over  production  schedule  backsliding 
and  the  possibility  that  in  all  cases  industry 
is  not  now  employing  a  fair  share  of  its  best 
talents,  particularly  in  the  fields  of  engineer¬ 
ing  and  production,  on  military  business.  It 
is,  I  think,  directly  the  responsibility  of  indus¬ 
try  to  eliminate  this  concern  by  rededicating 
itself  to  the  job  at  hand  so  as  to  get  back  on 
schedule  and  stay  there. 

Finally,  in  the  military-industry  relation¬ 
ship  it  should  be  noted  that  despite  the  prog¬ 
ress  so  far  made,  we  are  not  out  of  the  woods 
on  inspection  and  spare  parts.  To  these  activi¬ 
ties  much  real  effort  must  be  given  in  1953. 

Turning  to  the  Association  itself,  I  think 
we  can  be  justly  proud  of  the  accomplish¬ 
ments  of  1952.  Membership,  both  group  and 
individual,  has  continued  a  healthy  growth. 
Signal  circulatfon  has  increased  sharply  and 
its  editorial  content  much  improved.  Three 
new  local  chapters,  Memphis,  Paris,  and  San 
Luis  Obispo,  were  established;  the  Cleveland 
chapter  was  most  enthusiastically  reactivated; 
four  additional  chapters  are  now  under  de¬ 
velopment. 

In  the  past  six  months  a  number  of  Local 
Chapters  have  afforded  me  the  pleasure  of  at¬ 
tending  their  meetings  and  addressing  them. 

I  hope  that  I  shall  be  able  to  attend  additional 
Local  Chapter  meetings  in  future  months. 
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May  14th,  15th  and  16th,  the  Dayton  Chapter  and. 
the  Air  Force  will  be  our  hosts  at  the 
7th  Annual  AFCA  Convention. 

The  Convention  Committee  of  the  Dayton-Wright 
Chapter  and  the  U.  S.  Air  Force  are  planning  a 
program  that  you  won't  want  to  miss.  Check  these 
dates  on  your  calendar  now.  Reservation  blanks  will 
reach  you  soon,  and  remember  we're  planning  a 
special  program  for  the  ladies. 

The  tentative  schedule  of  events  is  outlined 

on  page  32. 
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$1.50 

Membership  Certificate 
Ideal  for  Home  or  Office 
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(A.R.  600-40-phgs.  68g  &  70c) 
Bronze:  $3.00  Silver:  $4.00 
Gold:  $5.00 


Lapel  Button 
For  Civilian  Dress 
Bronze:  $1.50  Sterling:  $2.50 
Gold:  $5.00 
(Prices  include  tax) 


3"  Dia.  Decakomania 
Can  be  transferred  to  glass  or 
any  smooth  solid  surface 

4  for  $1.00 

Illustrations  are  not  drawn  to  scale. 

All  Insignia  may  l)e 
ordered  from: 

AFCA  Service  Dept. 

1624  Eye  Street,  NW 
Washington  6,  D.  C. 


Association  Affairs 


General  Guest  Decorated 
By  Korean  Government 

For  his  “exceptional,  outstanding 
and  meritorious  services”  while  Sig¬ 
nal  Officer  of  the  8th  Army  in  Korea, 
Brigadier  General  Wesley  T.  Guest 
was  awarded  one  of  the  highest  hon¬ 
ors  of  the  Korean  Republic  —  the 
Order  of  Military  Merit  with  a  gold 
star.  The  General  has  now  returned 
to  the  United  States  and  on  January 
1  assumed  his  new  assignment  as 
commandant  of  the  U.  S.  Army  Sig¬ 
nal  School  at  Fort  Monmouth,  N.  J. 


Please  Note 

Criticism  has  been  received  recently 
of  the  views  expressed  in  certain 
articles  in  SIGNAL.  We  would  like 
to  remind  our  readers  that  opinions 
expressed  in  stories  or  articles  ap¬ 
pearing  in  SIGNAL  are  entirely  those 
of  the  author  and  in  no  way  consti¬ 
tute  the  views,  opinions  or  policies  of 
the  Armed  Forces  Communications 
Association  or  the  editorial  staff  of 
SIGNAL.  As  is  stated  in  the  mast¬ 
head  on  page  5,  “Authors  are  entirely 
responsible  for  opinions  expressed  in 
articles  appearing  in  AFCA  publica¬ 
tions.” 


Convention  News 

From  Paul  Clark,  President  of  the  Dayton-Wright  Chapter,  we  have  the  latest 
information  about  the  7th  Annual  AFCA  Convention  —  May  14th,  15th  and  16th 
in  Dayton  —  listing  the  following. tentative  agenda. 

Thursday,  May  14 

Registration 

Chapter  Presidents’  Meeting 
Luncheon  in  Ballroom  of  Biltmore  Hotel 
Open  Forum 

General  Lucas  V.  Beau,  National  Commander, 
Civil  Air  Patrol 
Electronics  Discussion 
Communications  Discussion 
Photography  Discussion 
Buffet  Supper 

Dance  —  Music  by  Wright  Field  AF  Band 


9:00  A.M. 

10:00  A.M.  to  Noon 
12:30  P.M.  to  2:00  P.M. 
2:30  P.M.  to  4:30  P.M. 


6:00  P.M.  to  7:00  P.M. 
9:30  P.M. 

Friday,  May  15 
9:00  A.M. 

9:00  A.M.  to  11:00  A.M 
11:15  A.M.Uo  3:15  P.M. 


Registration 

National  Board  of.  Directors  Meeting 
Wright  Field,  luncheon,  tours,  exhibits,  return  to 
hotel 

Cocktail  Party 
Annual  Banquet 


6:30  P.M. 

7:30  P.M. 

Saturday.  May  16 
To  Be  Arranged. 

The  Committee  Chairmen  are:  Major  Holstead  and  John  Wilkinson  in  charge  of 
hotel  registration  and  hotel  planning;  Col.  Fertig  and  Sgt.  Crowley  handling 
Wright  Field  details.  Paul  Clark  is  arranging  for  speakers,  and  Jesse  Walden  is 
publicity  chairman. 


APPLICATION  FOR  MEMBERSHIP 

ARMED  FORCES  COMMUNICATIONS  ASSOCIATION 
1624  Eye  Street,  N.  W.  Washington  6,  D.  C. 


NAME: 


(Last  Name) 


(First  Name) 


(Middle  Name  or  Initial) 


ADDRESS: 

Business; 

Home:  . 


Business  Affiliation 
or  Employer:  . 


Position 


Military  Service:  (if  any)  Active  □  —  Retired  □  —  Reserve  □  —  A.U.S.  □ 
Component:  Army  H  —  Navy  □  —  Air  Force  □  —  Marines  □  —  Civilian  □ 
Coast  Guard  □  —  National  Guard  □  —  Merchant  Marine  □ 

Branch:  . Rank  or  Grade: . 


Type  of  Membership  desired:  Full — $5.00  O  Student — $2.00  □  Life — $100.00  □ 

I  am  a  citizen  of  the  U.S.A..  Enclosed  find  $  . . .  for  annual  dues  for  AFCA  mem¬ 

bership,  which  includes  subscription  to  the  bi-monthly  magazine  SIGNAL. 

DATE:  .  SIGNATURE:  . . . 
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You  are  looking  into  Admiral’s 
$250,000  TYPE  TESTING  LABORATORY 


WITHIN  THE  CHAMBER  in  the  back¬ 
ground,  the  temperature  has  been 
dropped  to  minus  85°  C.  and  the  atmos¬ 
pheric  pressure  reduced  to  1.25  p.s.i.  ab¬ 
solute.  Four  of  these  chambers,  operating 
in  conjunction  with  a  40  H.P.  refrigerat¬ 
ing  system,  are  capable  of  creating  artifi¬ 
cial  atmospheres  over  the  entire  practical 
test  range.  Equally  extensive  facilities  are 
available  for  conducting  accelerated  hu¬ 
midity  and  salt  spray  tests  as  well  as  vi¬ 
bration  and  high  voltage  tests. 


These  extensive  facilities  were  set  up 
specifically  to  further  original  research  and 
development  conducted  by  Admiral  for 
the  government  in  the  fields  of  radiac, 
radar  and  radio  reception  and  transmis¬ 
sion.  In  all  of  these  fields  Admiral  is  cur¬ 
rently  engaged  in  large  scale  production 
on  government  contracts.  Admiral's  ably 
staffed  laboratories  are  complemented  by 
experienced  production  crews.  Large  pro- 
dutive  capacity  is  available  for  additional 
government  electronics  output. 


/kdmKtitl  Corporation 


Chicago  47,  Illinois 
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AFCA  Group  Members 

Communications — Electronics — Photography 

Listed  below  are  the  firms  who  are  group  members  of  the  Armed  Forces  Communications 
Association.  By  their  membership  they  indicate  their  readiness  for  their  share  in  irtdus~ 
try's  part  in  national  security.  Each  firm  nominates  several  of  its  key  employees  or  officials 
for  individual  membership  in  AFCA,  thus  forming  a  group  of  the  highest  trained  men  in 
the  electronics  and  photographic  fields,  available  for  advice  and  assistance  to  the  armed 
services  on  research,  development,  manufacturing,  procurement,  and  operation. 
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Acme  Telectronix 
Admiral  Corporation 
Allied  Radio  Corporation 
Almo  Radio  Company 
Altec  Lansing  Corporation 
American  Cable  &  Radio  Corp. 
American  Electroneering  Corp. 
American  Institute  of  Electrical 
Engineers 

American  Phenolic  Corporation 
American  Radio  Relay  League 
American  Telephone  &  Telegraph  Co. 
Anaconda  Wire  &  Cable  Company 
A.  R.  F.  Products,  Inc. 

Andrews  Corporation 
Argus  Cameras,  Inc. 

Arnold  Engineering  Company 

Audio  Products  Corporation 

Automatic  Electric  Company 

Automatic  Electric  Sales  Corp. 

Baltimore  News  Post 

Barry  Corporation,  The 

Bell  Telephone  Company  of  Pa. 

Bendix  Radio 

Bergsma  Brothers 

Bliley  Electric  Company 

Breeze  Corporation 

Burnell  &  Company 

California  Water  &  Telephone  Co. 

Cambridge  Thermionic  Corp. 

Capitol  Radio  Engineering  Inst.,  Inc. 
Cargo  Packers  Inc. 

Carolina  Telephone  &  Telegraph  Co. 
Central  Radio  and  Television  Schools 
Chesapeake  &  Potomac  Tel.  Co. 
Churchill  Cabinet  Co. 

Cincinnati  &  Suburban  Bell  Tel.  Co. 
Collins  Radio  Company 
Columbus  Process  Co.,  Inc. 

Copperweld  Steel  Company 
Cornell-Dubilier  Electric  Corp. 

Corning  Class  Works 
Coyne  Electric  School,  Inc. 

Cronaine,  Inc. 

Crosley  Division*Avco  Mfg.  Corp.  ^ 
Diamond  State  Telephone  Co.  ^ 
Dukane  Corporation 
DuMont,  Allen  B.,  Laboratories,  Inc. 
Eastman  Kodak  Company 
Electronic  Associates,  Inc. 

Elgin  Metalformers  Corporation 
Espey  Manufacturing  Co.,  Inc. 

Federal  Mfg.  and  Engineering  Corp. 
Federal  Telephone  &  Radio  Corp. 
General  Aniline  &  Film  Corp. 

General  Cable  Corporation 
General  Communications  Co. 

General  Electric  Company 


General  Instrument  Corp. 

General  Insulated  Wire  Works,  Inc. 
General  Telephone  Corp. 

General  Transformer  C.o. 

Gilfillan  Bros.,  Inc. 

Globe  Wireless,  Ltd. 

Graflex,  Inc. 

Gray  Manufacturing  Co. 

Guardian  Electric  Mfg.  Co. 
Uallicrafters  Company 
Haloid  Company 

Hammarlund  Manufacturing  Co.,  The 
Hazeltine  Electronics  Corp. 
Heinemann  Electric  Company 
Hercules  Motor  Corp. 

Hoffman  Radio  Corp. 

Hughes  Aircraft  Company 
Hycon  Manufacturing  Company 
Hex  Optical  Co. 

Illinois  Bell  Telephone  Co. 

Indiana  Bell  Telephone  Co. 

Institute  of  Radio  Engineers 
Indiana  Steel  &  Wire  Co. 

International  Business  Machines 
International  Resistance  Co. 
International  Tel.  &  Tel.  Corp. 
Jacobsen  Manufactiiring  Co. 

James  Knights  C^.,  The 
Kellogg  Switchboard  &  Supply  Co. 
Kester  Solder  Company 
Kleinschmidt  Laboratories,  Inc. 

Lavoie  Laboratories 
Leich  Sales  Corporation 
Lenkurt  Electric  Company,  Inc. 

Lenz  Electric  Manufacturing  Co. 

Lewy t  Corporation 

Loral  Electronics  Corporation 

Machlett  Laboratories,  Inc. 

Magnavox  Company 

Majestic  Radio  &  Television,  Inc. 

Mallory,  P.  R.,  &  Co.,  Inc. 

Martin,  Glenn  L.,  Company 
Merit  Transformer  Corp. 

Michigan  Bell  Telephone  Company 
Motorola,  Inc. 

Mountain  States  Tel.  &  Tel.  Co. 

Muter  Company,  The 
National  Cash  Register  Co. 

National  Company,  Inc. 

New  England  Tel.  &  Tel.  Co. 

New  Jersey  Bell  Telephone  Company 
New  York  Telephone  Company 
Northwestern  Bell  Telephone  Co. 

Oak  Manufacturing  Co. 

Ohio  Bell  Telephone  Co. 

O’Keefe  &  Merritt  Company 
Pacific  Mercury  Television  Mfg.  Corp. 
Pacific  Telephone  &  Telegraph  Co. 
Philco  Corporation 
Photographic  Society  of  America 
Pickering  &  Company,  Inc. 

Pioneer  Electric  &  Research  Co,,  The 


Platt  Electronics  Corporation 
Precision  Apparatus  Co.,  Inc. 

Radiart  Corporation 
Radio  Condenser  Company 
Radio  Corporation  of  Ameriiea 
RCA  Victor  Division 
Raymond  Rosen  Engineering 
Products,  Inc. 

Ray-0*Vac  Company 

Raytheon  Manufacturing  Company 

Reeves  Instrument  Corp. 

Remington  Rand,  Inc. 

Robeo  Mfgr.  Division 

Pilot  International  Corp. 

Saxonburg  Potteries 
Seeburg,  J.  B.  Corporation 
Sherron  Electronics  Co. 

Shoup  Engineering  Company 
Simmon  Brothers,  Inc. 

Society  of  Motion  Picture  Engineers 
Sonotone  Corporation 
Soundscriber  Corp. 

Southern  Bell  Tel.  &  Tel.  Co. 
Southern  New  England  Tel.  Co. 
Southwestern  Bell  Telephone  Co. 
Sperry  Gyroscope  Company 
Sprague  Electric  Company 
Stackpole  Carbon  Company 
Standard  Coil  Products  Co.,  Inc. 
Standard  Piezo  C'o. 

Standard  Transformer  Corp. 
Stewart-Warner  Corporation 
Stromberg-Carlson  Co. 

Stupakoff  Ceramic  &  Mfg.  Co. 
Sylvania  Electric  Products,  Inc. 
Technicolor  Motion  Picture  Corp. 
Telephone  Services,  Inc. 

, Telephonies  Corporation 
Teletype  Corporation 
Times  Facsimile  Corporation 
Transmitter  Equipment  Mfg.  Co. 
Trav-ler  Radio  Corp. 

Tung-Sol  Lamp  Works,  Inc. 

United  States  Rubber  Company 
United  Telephone  Co. 

Utah  Radio  Products  Co.,  Inc. 

Voltz  Brothers,  Inc. 

Waterman  Products  Co.,  Inc. 

Wells  Sales,  Inc. 

West  Coast  Telephone  Co. 

Western  Electric  Company,  Inc. 
Western  Union  Telegraph  Co. 
Westinghouse  Electric  Corp. 

Weston  Electrical  Instrument  Corp.  - 
Whitney  Blake  Co. 

Wickes  Engineering  &  Construction  Co. 
Willard  Storage  Battery  Company 
Wisconsin  Telephone  Company 
Wollensak  Optical  Company 
York-Hoover  Corporation 
Zenith  Radio  Corporation 
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Did  you  know  that  as  far  back  as  1922  Crosley  was 
pioneering  in  electronics? 

.  .  .  that  over  30  years  ago  Crosley  brought  out  the 
tirst  popular-priced  radio? 

.  .  .  that  one  of  the  first  three  stations  in  the  country 
ever  to  be  granted  a  commercial  license  was  Crosley ’s 
WLW,  Cincinnati — “The  Nation’s  Station”? 


Today,  32  years  later,  the  famous  CROSLEY  trade 
name  appears  not  only  on  radios,  television  sets  and 
•'appliances  of  almost  every  description  in  millions  of 
liomes  throughout  the  country,  but  on  some  of  the 
most  vital  military  equipment. 

Crosley,  and  its  parent  company,  Avco  Manufac¬ 
turing  Corporation,  is  turning  out  complete  wing  and 
empennage  assemblies  for  large  aircraft  .  .  .  supplying 
both  radial  engine  and  jet-turbine  components  to  the 
Air  Force. 

Standardized  series  of  ground  communications  equip¬ 
ment  and  compact  transmitter-receiver  units  are  being 
manufactured  for  the  Army  Signal  Corps  at  Crosley 
plants. 

Production  of  armament  control  systems  for  the  Navy 
is^  in  full  swing.  Crosley,  today,  is  one  of  the  nation’s 
largest  manufacturers  of  over-all  military  products. 


Classified  electronic  armament  equipment  and  this 
huge  tail  section  which  houses  it  are  produced  by  Crosley 
for  the  Air  Force  B-47  Stratojet  Bomber.  In  addition, 
Crosley  manufactures  tail-cone  and  wing-flap  assemblies 
used  on  the  mighty  B-36  Bomber. 


Crosley’s  newest  plant,  located  in  the  Evendale  section 
of  Cincinnati,  today  turns  out  vital  electronic  equipment 
for  Air  Force  Bombers  and  Fighters.  Construction  of  this 
plant  began  in  December  1951,  and  less  than  one  year 
later  the  first  electronic  systems  rolled  off  assembly  lines. 


The  Air  Force’s  new  B-47  Stratojet  Bomber  uses  a 
Crosley-produced  armament  device  employing  more  than 
two  hundred  vacuum  tubes.  Electrically  operated  bomb 
racks,  which  support  and  release  heavy  bomb  loads,  also 
come  from  Crosley. 


IGNAL,  JANUARY-FEBRUARY,  1953 


t 


iSatiomd  Director  of  Chapters:  Maj,  Gen,  George  I,  Back 

AREA  REPRESENTATIVES  FOR  CHAPTERS 

Area  A:  (»eorge  W.  Bail€*y,  IRE,  1  E.  79lh  St.,  New  York,  N.  Y.  I\pw  England  States,  ISetv  York,  New  Jersey, 

Area  B:  J.  II.  IvaBrum,  Packard  Building,  Philadelphia,  Pa.  Delaware,  Kentucky,  Maryland,  Ohio,  Pennsylvania, 
West  Virginia  and  Virginia 

Area  C:  Ralph  S.  Grist,  So,  Bell  T4S:T  Co.,  Atlanta,  Ga.,  Southeastern  States  along  Atlantic  and  Gulf  coasts — from 
North  Carolina  to  Louisiana  including  Tennessee 

Area  D:  E.  H.  Mittanck,  711  Telephone  Bldg.,  Dallas,  Texas.  New  Mexico,  Texas,  Oklahoma,  Arkansas 
Area  E:  T.  S.  Garr,  1033  W.  Van  Buren  St.,  Chicago,  Ill.  Michigan,  Indiana,  Illinois,  Wisconsin,  Minnesota,  Iowa, 
Missituri,  Kansas,  Nebraska,  North  Dakota,  South  Dakota,  Wyoming,  Colorado 
Area  F:  Harry  E.  Austin,  28  Geary  St.,  San  Francisco^  Calif.  Arizona,  Utah,  Nevada,  California,  Idaho,  Oregon, 
Montana  and  W'ashington 

CHAPTERS:  PRESIDENTS  AND  SECRETARIES 

ATLANTA:  President — P.  R.  Curry,  KANSAS  CITY:  President  —  Vernon  SAN  LUIS  OBISPO:  President  — 
969  Rosedale  Rd.,  N.  E,,  Atlanta,  B.  Bagnall,  AT&T  Co.,  324  E.  11th  George  Humphreys,  Southwestern 

Ga.  Sei^retary — W.  A.  Strange,  820  St.,  Kansas  City,  Mo.  Secretary —  Sig  School,  Camp  San  Luis  Obispo, 

Forrest  Rd.,  N,  E.,  Atlanta,  Ga.  Robert  E,  Conrath,  AT&T  Co.,  324  Cal.  Secretary  —  Guinard  Rydell, 

AUGUST A-C AMP  GORDON :  President  E.  11th  St.,  Kansas  City,  Mo.  Camp  San  Luis  Obispo,  Cal. 

— Lt.  Col.  Frod  J.  Elser,  820  John’s  KEISTVCKY ;  President— Col.  Fred  ^  .  SEATTLE;  President  —  Alfonzo  A. 
Rd.,  AuRUsta,  Oa.  Secretar>^Lt.  K„„esh,  Lexington  Signal  Dep^,  Bajrd,  Western  Union  Tel.  Co.,  113 

Col.  Harold  W  illiams,  Hq.  SE  Sig  Lexington,  Ky.  Seerelary— Clyde  T.  cherrv  St.,  Seattle,  Wash.  Secretary 

o  <’■  c  Lexington  Signal  Depot,  — Merrill  R.  Stiles,  916  W.  122nd. 

BALTIMORE:  President — George  C.  I^exington,  Ky.  Seattle 

Ruejil,  Jr-  2024  Maryland  Ave.,  loVtSlANA:  President  —  C.  C.  Wal-  „  .j 

Raltimore,  Md.  Secretary — Plummer  iher  714  Howard  Ave  !\ew  Or-  •^OITH  CAROLUS  A;  President  —  Lt. 

Wiley,  2906  Silver  Hill  Ave.,  Haiti-  leans.  La.  Secretary _ A.  Bruce  Hay,  Clenn  F.  Decker,  Qtrs  V,  US  Naval 

more,  Md.  „  ..  Southern  Bell  Tel'  &  Tel  Co.,  520  Charleston,  S.  C.  Secretary — 

BOSTON:  Presidejit — j  aul  K  Han-  Baronne  St.,  New  Orleans,  La.  William  R.  Charter,  Southern  Bell 


Cherry  St.,  Seattle,  Wash.  Secretary 
— Merrill  R.  Stiles,  916  W.  122nd. 
Seattle. 


William  R.  Charter,  Southern  Bell 


nah,  Ravtheon  Mfg.  Co.,  Waltham,  d  ‘j  .  ir  r  T&T  Co.,  805  Owen  Bldg.,  Colum- 

M  _ _  I u  MEMPHIS:  President  —  E.  C.  Frase,  i  .  c 

Irlass.  Secretary  Louis  B.  l_Fun“  on/'c  c  i  dj  _  i  •  tr*  liia.  S.  Cs. 


u  IT  I  I*  T*  ..u  yii  3065  Scheibler  Rd.,  Memphis,  lenn. 

BeAelerSi  BostJr  Mas,  Secretary  — J.  H.  Viser,  Jr.,  905  SOUTHERN  CALIFORNIA;  Acting 

CHICAGO;  President-ljames  H.  Kel-  ’  Memphis,  Tenn.  President— Loyd  C.  Sigmon,  KMPC, 

logg,  6650  So.  Cicero  Ave.,  Chicago,  /VEIT  YORK;  President -Donald  F.  .i9.19  Sunset  Blvd.,  Hollywood,  Cal£. 

HI.  Secretary _ Raymond  K.  Fried,  McClure,  New  York  Telephone  Co.,  sSecretary  —  Richard  h,  Ualz,  303 

111  W.  Monroe  St.,  Chicago,  111.  140  West  St.,  New  York,  N.  Y.  Sec-  Marine  Ave.,  Manhattan  Beach. 

CLEVELAND:  President — A1  Cross,  retary — David  Talley,  Fed.  Tel.  &  Calif. 

11462  Euclid  Ave.,  Cleveland,  Ohio.  Kingsland  Rd.,  F.E,  •  CHEYENNE :  Presi- 

Secretary — T.  F.  Peterson,  1434  Clifton,  N.  J.  —  William  Evans.  1527  Elm 

Union  Commerce  Bldg.,  Cleveland,  •^•***"  ^*  Court,  Chevenne,  Wvo.  Secretarv — 

Ohio.  S.R.E.,  Infi^structure  Br.,  Thomas  Rhoads,  2117  Pioneer, 

DALLAS:  Acting  President  —  E.  H.  Defense  Programs  Div.,  2  Rue  St.  Cheyenne,  Wyo. 

Mittanck,  711  Telephone  Bldg.,  Florentin,  Paris  1,  France.  Secretary  „ 

Dallas  Tex.  — Maj.  A.  W.  Hall,  Hq.  SHAPE,  WASHINGTON:  President— Joseph  R. 


Dallas,  Tex.  — Hall,  Hq.  MlABt, 

DAYTON-WRIGHT:  President  —  Paul  APO  55,  c/o  PM,  New  York. 

H.  Clark,  RCA  Victor  Div.,  120  W.  PHILADELPHIA:  President  —  R.  G. 


Redman,  Western  Union,  1405  G 
St.,  N.W.,  Washington,  D.  C.  Sec- 


Second  St.,  Dayton,  Ohio.  Secretary  Swift,  Diamond  State  Tel.  Co.,  1835 

— Lucille  Althoff,  RCA  Victor  Div.,  Arch  St.,  Phila.,  Pa.  Secretary — J.  ion,  140o  C  St.,  N.W.,  Washington, 

120  W.  Second  St.,  Dayton,  Ohio.  Scurlock,  Bell  Tel.  Co.,  1835  H.  C. 

DECATUR:  President  —  William  C.  Arch  St.,  Phila.,  Pa.  CTimPKIT  ^UADTPDC 

Thompson,  Decatur  Signal  Depot,  PITTSBURGH :  President — Ralph  W. 

Decatur,  111.  Secretary— David  W.  Will,  213  Galveston  Ave.,  Pitts-  CORNELL  UNIVERSITY,  Ithaca,  N. 

Richardson,  648  Hillcrest  Blvd.,  ^ YORK  UNIVERSITY,  New  York, 

Decatur,  Ill.  Mitchell,  Bell  Tel  Co.,  1001  Liberty  y.  President — Roger  Berry.  Sec- 

EUROPEAN;  President— Lt.  Col.  An-  ^  ^  retarv— Edward  Abelowitz. 

drew  D.  Stephenson,  Sig  Div,  Hq  •'  Acting  Pre^dent— E.  T.  JSORTHEASTERN  UNIVERSITY,  Bos- 

EUCOM,  APO  403,  c/o  PM  New  Maben,  Chesapeake  &  Potomac  Tel.  ^ass.  President— Jerrold  D. 

York.  Secretary — George  A.  Spear,  ^o,,  703  E.  Grace  St.,  Richmond,  Secretarv — James  C.  Manning. 

fkf-Z'New'Yorr  R/oT  Acting  President -Herbert  H.  UNIVERSITY,  Colum- 

FAR  E.4ST:  Acting  President  —  lalltrr^’Rrazir  OKLAHOMA  A  &  M  COLLEGE,  Still- 

Gen.  Elton  F.  Hammond,  SigSec,  Janeiro,  Brazil.  nUa 

GHQ,  FEC,  APO  500,  San  Fran-  ROCHESTER:  President— John  Whit-  f/Af .  I  f  .t 

cisco.  Tokvo  Post:  Chairman — Col.  tie,  Eastman  Kodak  Co.,  343  State  -  ,  p  *,1  #  All  P 

Weslev  E.  Calkins;  Secretarv — Capt.  St.,  Rochester,  N.  Y.  Secretary — R.  President  Allen  Borken;  Sec- 

Ernest  E.  Miller,  Jr.  G.  Bowie,  Eastman  Kodak  Co.,  343  ^  ^  Kershaw,  Jr. 

FORT  MONMOUTH:  President— Col.  State  St.,  Rochester  4,  N.  Y.  ^'^^BINGTON, 

Joseph  E.  Heinrich,  SigBoard,  Fort  SACRAMENTO:  President — Brig.  Gen. 

Monmouth,  N.  J.  Secretarv — Lt.  Col  Clarence  P.  Talbot,  McClellan  AFB,  TEXAS  TECHNOLOGICAL  COLLEGE, 

Lynnford  S.  Wilson,  2  Carty  Ave.,  Secretary — C.  A.  House,  j  Texas.  President— Charles 

Fort  Monmouth  N  1  Sacramento  Signal  Depot,  Sacra-  ■  o^'^ell.  Secretary — Don  Mears. 

ron  ifionmouin,  ii.  J.  _  ^  ’  iJXit/K'MfCt'rv  rkv  aw  ah  ahm  a  ¥t_i _ 


GULF  COAST:  PresidenI — Ll.  Col.  Joe  memo,  Calif.  UNIVERSITY  OF  ALABAMA,  Univer- 

H.  Beler,  OMR  #444,  Keesler  AFB,  ^COTT  -ST.  LOUIS;  President — Allan  *'0,  Ala. 

Biloxi,  Miss.  Secretary — Donald  E.  I-'*  Eisenmayer,  PO  Box  3o6,  Tren-  UNIVERSITY  OF  CALIFORNIA,  Ber- 

Payne,  405  Hopkins  Blvd.,  Biloxi,  ton.  Ill.  Secretary  —  Howard  D.  keley,  Calif. 

MiL  Yund,  1117  St.  Louis  Ave.,  E.  St.  UNIVERSITY  OF  ILLINOIS:  Urbana, 

GREATER  DETROIT:  President—  l^uis.  Ill.  .  HI. 

George  H.  Goldstone,  1926  Natl.  SAN  FRANCISCO:  President  —  Col.  UNIVERSITY  OF  VIRGINIA:  Presi- 
Bank  Bldg.,  Detroit,  Mich.  Secre-  Lloyd  C.  Parsons,  1807  -  16th  Ave.,  dent — Robert  L.  Dean;  Secretary — 

tary — J.  W.  Ottinger,  Michigan  Bell  San  Francisco,  Calif.  Secretary  —  Walter  S.  Moore. 

Tel.  Co.,  1365  Cass  Ave.,  Detroit,  William  G.  Damerow,  1625  Pacheco  UTAH  STATE  AGRICULTURAL  COL- 

Mich.  St.,  San  Francisco.  LEGE:  Logan,  Utah. 

National  Headquarters  Chapters  Secretary:  Julia  B.  Godfrey 
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Philco  Microwave  equipment  is  designed  for 
utmost  reliability,  flexibility  and  ease  of  main¬ 
tenance  .  .  .  qualities  demanded  without 
compromise  by  the  Armed  Forces.  Philco’s 
ability  to  surpass  these  rigid  standards  provided 
the  Armed  Forces  with  an  immediate  source  of 
vital  communications  equipment. 


But  Philco  forged  a  mighty  weapon  with  a 
change  of  name!  When  the  Armed  Forces 
needed  vast  quantities  of  Microwave  Radio 
Relay  equipment,  Philco’s  standard  commercial 
product  met  the  exacting  requirements  with¬ 
out  change!  Philco  Advanced  Design  Microwave 
already  contained  JAN-approved  components 
and  military  type  plug-in  assemblies.  So  with 
only  the  change  of  name  from  Philco  Advanced 
Design  Microwave  to  AN/TRC-30,  it  was  ready 
for  military  use. 


Today,  as  always,  forward-thinking  Philco 
stands  ready  to  develop  and  produce  advanced 
electronics  equipment  to  meet  any  need  of  the 
Government  and  the  Armed  Forces. 


PHILCO  CORPORATION 


GOVERNMENT  AND  INDUSTRIAL  DIVISION 


PHILADELPHIA  44,  PENNSYLVANIA 
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Chapter  News 


Atlanta 


Baltimore 


The  first  of  a  series  of  unusually  inter¬ 
esting  meetings  being  planned  for  Balti¬ 
more  Chapter  members  was  held  on  No¬ 
vember  13th  with  the  Baltimore  Filter  Cen¬ 
ter  as  the  program  feature.  Prior  to  a  con¬ 
ducted  tour  of  the  center,  members  met  for 
dinner  at  the  Riviera  Restaurant  and  heard 
Major  Curtis,  commanding  officer  of  the 
Baltimore  Filter  Center,  describe  its  pur¬ 
poses  and  operations. 

Pointing  out  that  the  filter  center,  which 
controls  240  observation  posts  in  Maryland, 
parts  of  Delaware,  New  Jersey,  Virginia. 
West  Virginia  and  the  District  of  Colum¬ 
bia,  had  only  20%  operational  capability 
due  to  the  lack  of  civilian  participation  in 


Chapter  members  were  impressed  with 
the  magnitude  of  the  operations  performed 
at  the  Atlanta  General  Depot  when  Col. 
Frank  G.  Marchman,  commai^ding  officer  of 
the  depot,  described  them  in  the  principal 
address  at  the  chapter’s  December  5th 
meeting.  Touching  upon  each  phase  of  ac¬ 
tivity,  Col.  Marchman  succeeded  in  giving 
the  audience  an  excellent  over-all  picture 
of  the  installation. 

The  dinner-meeting  took  place  at  the 
officer’s  club  of  the  Atlanta  General  Depot, 
with  95  members  and  guests  in  attendance. 
Honor  guests,  in  addition  to  Col.  March- 
man,  were  Lt.  Col.  W.  M.  Coeyman,  deputy 
signal  officer.  Third  Army,  and  Charles 
Eberhart,  president  of  the  Augusta-Camp 
Gordon  Chapter. 

A  nominating  committee  for  the  annual 
elections  was  appointed  as  follows:  Ralph 
S.  Grist,  Southern  Bell  Tel.  &  Tel.  Co., 
chairman;  Col.  S.  P.  Collins,  Fort  McPher¬ 
son;  Jack  Evans,  Western  Union;  Lt.  Col. 
Donald  L.  Adams,  Georgia  Tech;  and 
Robert  J.  Smith,  Atlanta  General  Depot. 

Augusta-Camp  Gordon 

A  small  but  lively  item  of  communica¬ 
tion  equipment— the  homing  pigeon — was 
discussed  at  the  November  5th  meeting  by 
Maj.  George  A.  Schick,  supply  and  services 
division.  Southeastern  Signal  School.  In 
addition  to  describing  the  use  of  pigeons  in 
World  War  11,  Maj.  Schick  explained  many 
interesting  facts  about  racing  pigeons — 
how  racing  pigeon  clubs  are  formed,  the 
releasing  of  pigeons  at  race  stations,  how' 
they  are  timed,  etc. 

A  distinguished  guest  of  the  chapter  was 
Col.  Eigil  Havsteen,  chief  signal  officer  of 
the  Western  Command  of  Denmark’s  vital 
Jutland  peninsula  and  commanding  officer 
of  the  Jutland  Signal  Regiment.  In  a  short 
talk  expressing  his  appreciation  and  that 


Head  fable  af  Atlanta  Chapter's  December  5th  meeting.  L  to  r:  R.  J.  Smith;  Charles  Eber¬ 
hart,  president,  Augusta-Camp  Gordon  Chapter;  Col.  Frank  G.  Marchman,  guest  speaker; 
Atlanta  Chapter  President  P.  R.  Curry;  Lt.  Col.  Robert  M.  Bond;  Ralph  S.  Grist  and  Lt.  Col. 

W.  M.  Coeyman. 


1953  C^Lafyler 
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On  December  31st,  w 

ith  only 

three  more  months  of  the  contest 

to  go,  the  leading  chapt 

ers  were 

lined  up  as  follows: 

POINTS 

Augusta-Camp  Gordon 

25.20 

Decatur 

24.00 

Day  ton- Wright 

16.30 

Pittsburgh 

15.71 

New  York 

14.05 

Seattle 

13.42 

Boston 

12.79 

Chicago 

11.97 

South  Carolina 

11.58 

Philadelphia 

11.13 

Chicago  Chapter's  October  30th  meeting  was  held  at  DeForest's  Training,  Inc.  Shown  during 
the  meeting,  below,  are,  I  to  r:  Max  R.  Klein,  director.  Army  Film  Library  Services,  Fifth 
Army;  Dick  Brennan,  Motorola;  William  C.  DeVry,  chapter  vice  president;  and  Cdr.  A.  N. 

Dugar,  Great  Lakes  Naval  Training  Station. 


of  his  country  for  the  excellent  coopera¬ 
tion  of  the  United  States,  Col.  Havsteen 
stated  he  was  especially  grateful  for  the 
fine  welcome  accorded  him  at  Camp  Gor¬ 
don  and  the  valuable  training  he  was  re¬ 
ceiving  there.  He  also  thanked  the  chap¬ 
ter  for  the  opportunity  of  attending  its 
meeting. 

A  tour  of  radio  station  WGAC  in  Au¬ 
gusta  featured  the  chapter’s  November 
25th  meeting  which  followed  a  social  hour 
and  dinner  at  the  Augusta  Arsenal.  Jess 
Williard,  general  manager  of  WGAC,  was 
guest  speaker.  Dinner  niusic  was  furnished 
by  Claude  Casey  and  his  Sage  Dusters. 

The  members  were  conducted  on  the 
tour  hy  Jack  Jopling,  station  engineer,  who 
explained  the  many  interesting  phases  of 
the  station’s  operations. 

At  its  meeting  on  December  17th,  at 
which  Col.  George  Dixon,  National  Execu¬ 
tive  Secretary  was  a  special  guest,  the 
chapter  elected  officers  for  1953  as  follows: 
j)resident — Lt.  Col.  Fred  Elser,  Camp  Gor¬ 
don;  vice-presidents — John  Owen,  South¬ 
ern  Bell  Tel  &  Tel  Co.;  Maj.  Joseph  Sahni, 
Camp  Gordon;  secretary-treasurer — Lt.  Col. 
Harold  Williams,  Southeastern  Signal 
School.  (Full  report  of  the  meeting  will 
appear  in  the  next  issue.) 
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ne  defense  system,  Major  Curtis  stressed 
.lie  need  for  more  volunteers  for  “Opera- 
!i->n  Skywatch.”  Staling  that  the  Ground 
(‘l)server  Corps  had  been  on  a  24-hour  a 
.  iv  basis  since  July  14th,  he  asked  that 
^..lllnteers  contribute  2  hours  a  week  of 
July  at  observation  posts.  “Since  the  mili- 
;  u  y  is  not  big  enough  to  take  care  of  the 
j  .ogram,”  he  said,  “civil  defense  must  be 
1  .ken  care  of  by  civilians.” 

Proceeding  to  the  Filter  Center  in  the 
1  vthian  Building,  the  chapter  was  wel- 
(.  med  by  Mrs.  I.  Harold  Hammerman,  di- 
i.ctor  of  the  center’s  civilian  personnel. 
Presentation  of  a  very  enlightening  film, 
entitled  “Air  Defense,”  was  followed  by  a 
first-hand  glimpse  of  the  operation  of  the 
l  oard  with  explanations  by  Major  Curtis. 

Arrangements  for  the  highly  successful 
meeting  were  made  by  Arnold  Wilkes,  pro¬ 
gram  chairman,  who  reported  that  he 
hoped  to  firm  plans  for  other  meetings  at 
Mich  places  as:  the  Westinghouse  Air  Arm 
Division  at  Friendship  Airport;  the  com¬ 
munications  center  at  Annapolis;  Fort 
Meade  color  photo  lab;  Bendix-Friez;  a 
(loast  Guard  weather  ship;  etc. 

Fifty-four  members  and  guests  responded 
to  a  “summons”  to  appear  at  the  Maryland 
Stat^  Police  Headquarters,  in  Pikesville,  on 
December  9lh  for  an  inspection  of  the  14- 
state  alarm  system.  Taken  into  custody 
they  were  divided  into  small  groups  to  as¬ 
sure  an  orderly  tour  of  the  headquarters, 
liach  group  was  shown  the  operation  of  the 
communication  equipment,  including  the 
Handie-Talkie,  and  observed  actual  police 
messages  coming  through  on  the  teletype 
machines. 

A  pre-meeting  dinner  was  held  at  the 
Maryland  National  Guard  officers’  club. 
The  chapter  was  welcomed  by  Capt.  W. 
11.  Conroy  of  the  Maryland  State  Police 
who  was  introduced  by  Chapter  President 
George  Ruehl  with  a  word  of  appreciation 
for  his  efforts  in  arranging  the  evening’s 
program.  Capt.  Louis  Bloom,  chief  of  com¬ 
munications  of  the  State  Police,  gave  a 
brief  description  of  the  tour  which  was  to 
follow’.  ^ 

Interest  in  the  program  stimulated  a 
lengthy  discussion  period  at  the  close  of 
the  tour — ample  evidence  of  a  very  success¬ 
ful  meeting. 

Boston 

Richards  W.  Cotton,  chairman  of  the 
Electronics  Production  Board,  DPA,  and 
director  of  the  Electronics  Division,  NPA, 


At  Decatur's  Dlnner- 
Dance:  Chester 
Badgett,  1952  secy.- 
treas.,  Decatur  Chap¬ 
ter;  Col.  George  P. 
Dixon,  executive 
secy.,  AFCA;  David 
W.  Richardson,  1953 
secy.-treas.;  William 
C.  Thompson,  newly 
elected  president. 


addressed  the  November  13th  chapter  meet¬ 
ing  on  the  current  and  future  aspects  of 
the  electronics  procurement  program. 

The  chapter  reports  the  meeting  was  out¬ 
standing  for  the  interest  and  enthusiasm 
generated  by  Mr.  Cotton’s  speech  which 
was  “one  of  the  best  presentations  of  the 
electronics  production  picture,  packed  with 
information  and  good  sense,  and  enlighten¬ 
ing  to  industrial  members  in  the  New  Eng¬ 
land  area  who  have  difficulty  in  seeing  the 
whole  picture.” 

Membership  in  the  Boston  Chapter  has 
steadily  increased  to  an  all-time  high  as  a 
result  of  the  very  fine  programs  presented 
this  year. 

Chicago 

De  Forest’s  Training,  Jnc.,  a  school  for 
television  and  electronics,  was  host  to  the 
Chicago  Chapter  on  October  30th.  The 
program  for  the  meeting  comprised  dinner, 
an  illustrated  technical  paper,  and  an  ex¬ 
planation  and  tour  of  the  school  and  its 
facilities. 

Presiding  over  the  meeting  in  the  un¬ 
avoidable  absence  of  Chapter  President 
James  H.  Kellogg  was  William  C.  DeVry, 
vice-president,  who  was  host  to  members 
and  guests  at  a  pre-program  reception,  act¬ 
ing  in  his  capacity  as  an  official  of  the 
school.  The  meeting  was  well,  attended, 
and  guests  included  executives  from  the 
personnel  departments  of  many  Chicago 
companies  interested  in  recruiting,  and 
naval  officers  from  the  electronics  school  at 
Great  Lakes,  Ill.,  interested  in  instruction 
techniques. 


Following  an  excellent  dinner,  the  group 
saw  a  presentation  and  demonstration  of 
magnetic  sound  application  to  the  U.  S. 
Armed  Forces  16mm  projection  equipment, 
given  by  John  S.  Powers,  electronics  de¬ 
velopment  engineer  of  DeVry  Corporation, 
as  prepared  in  conjimction  with  Ellis  W. 
D’Arcy,  chief  engineer  of  DeVry.  The  pres¬ 
entation  featured  both  voice  and  music 
recorded  on  film  for  a  new  projector,  using 
either  tape  recording  on  a  magnetic  stripe 
painted  on  the  film,  or  photographic  sound 
recording.  Foreign  language  insertions  for 
films  to  be  used  in  NATO  work  are  obvi¬ 
ous  applications  of  the  added  tape  record¬ 
ing  track.  All  projectors  are  made  to  play 
back  either  magnetic  or  photographic 
sound  recording,  but  it  is  necessary  to  have 
special  units  only  for  making  the  recording 
as  a  precaution  against  unauthorized  addi¬ 
tions  to  the  film. 

Members  of  the  De  Forest’s  Training  or¬ 
ganization  who  outlined  the  school’s  func¬ 
tions  were:  Theodore  J.  Lafeber,  vice  presi¬ 
dent;  W.  N.  Littlewood,  director  of  edu¬ 
cation;  0.  1.  Thompson,  superintendent; 
and  Joseph  J.  Gershon,  supervisor  of  the 
engineering  department.  Courses  offered  by 
the  school  range  in  duration  from  48  to  108 
weeks,  and  embrace  the  essential  mathe¬ 
matics  and  theory  involved  in  the  tech¬ 
nology  of  television  and  industrial  elec¬ 
tronics,  nujlear  instrumentation,  and  elec¬ 
tronic  design.  In  addition  to  the  scientific 
and  practical  aspects  of  the  curriculum,  the 
school’s  policy  covers  student  welfare  dur¬ 
ing  his  training  and  assistance  in  exploring 
employment  opportunities  while  training 


Shown  at  Dayton-Wrlght's  annual  dinner  meeting  at  Wright-Patterson  AFB,  I  to  r:  AFCA  Executive  Secretary  George  P.  Dixon;  Pat  Deluhery; 
Mrs.  Deluhery;  Col.  Steve  Gadler;  Map  Gen.  M.  E.  Bradley;  Chapter  President  Paul  Clark;  AFCA  President  W.  W.  Watts;  and  Mrs.  Paul  Clark. 


New  officials  of  the  Cleveland  Chapfer  shown  with  Executive  Secretary  Dixon  at  December 
meeting.  L  to  R:  T.  F.  Peterson,  secretary;  E.  H.  Guilford,  director;  Col.  Dixon;  and  Al 

Gross,  President. 


and  after  graduation.  Recently  the  school 
has  added  a  special  course  for  women  in¬ 
terested  in  the  technical  aspects  of  radio 
and  television. 

Chapter  members  and  guests  formed  into 
small  groups  for  conducted  tours  of  the 
school  actually  in  session.  They  saw  stu¬ 
dents  working  out  their  individual  designs 
for  circuit  problems  in  the  laboratories, 
learning  basic  theory  in  the  classrooms, 
and  receiving  instructions  by  means  of  the 
latest  audio-visual  educational  techniques. 
Modern  broadcast  and  TV  studio  equip¬ 
ment  was  being  used  to  familiarize  students 
with  its  operation,  control  and  electrical 
characteristics. 

The  visitors  were  impressed  by  the 
amount  and  high  quality  of  instrumenta¬ 
tion  made  available  for  student  use,  and 
by  the  depth  ' of  training  built  into  the 
courses.  It  was  evident  that  the  school’s  21 
years  of  experience  in  teaching  enable  it 
to  perform  an  important  function  in  elec¬ 
tronics  training,  not  only  useful  to  the 
graduates  but  also  contributing  to  both 
civilian  and  military  elements  of  industrial 
mobilization. 

Cleveland 

At  a  reorganization  meeting  on  Novem¬ 
ber  25th,  Al  Gross  of  Royalcall,  Inc.,  whose 
efforts  were  responsible  for  the  renewed 
interest  in  the  AFCA  in  the  Cleveland,  area, 
was  elected  president  of  the  Cleveland 
Chapter,  with  T.  F.  Peterson  of  Preformed 
Line  Products  chosen  as  secretary-treas¬ 
urer. 


The  new  Board  of  Directors  consists  of 
C.  H.  Endress,  Willard  Storage  Battery; 
E.  H.  Guilford,  Cleveland  Institute  of  Ra¬ 
dio  Electronics;  Al  Gross;  Col.  F.  H. 
Menagh,  supt.  of  communications,  Erie 
Railroad;  T.  F.  Peterson;  Howard  R.  Roe, 
Telkor;  and  L.  K.  Wildberg,  president  of 
Radiart  Corporation. 

Committee  chairmen  were  appointed  as 
follows:  program — Al  Gross;  membership 
— E.  H.  Guilford;  hospitality — John  Sefing 
of  Cadillac  Tank. 

The  first  dinner-meeting  marking  the  re¬ 
sumption  of  chapter  activities  was  held  on 
December  llth  at  the  Cleveland  Engineer 
Society,  with  Col.  George  P.  Dixon,  AFCA 
National  Executive  Secretary,  as  guest 
speaker. 

Col.  Dixon  traced  the  history  of  the  as¬ 
sociation  from  its  early  beginning  immedi¬ 
ately  following  the  Civil  War,  down 
through  the  Spanish  American  War  and 
World  Wars  I  and  II.  His  informal  talk 
covered  suggestions  for  making  the  Cleve¬ 
land  Chapter  one  of  the  outstanding  units 
of  the  association,  stressing  the  importance 
of  frequent  and  well-planned  meetings  in 
order  to  hold  and  build  up  local  interest. 
He  also  suggested  that  an  industrial  rela¬ 
tions  committee  be  formed  to  bring  in  a 
greater  representation  of  industrial  and 
group  members  in  the  Cleveland  area. 

Dayton-W  right 

An  attendance  of  200  marked  the  annual 
fall  dinner-meeting  at  Wright-Patterson  Air 


Force  Base  on  October  22nd.  Nationa* 
AFCA  President  W.  W.  Watts  in  the  prir 
cipal  address  of  the  evening  discussed  th< 
problems  that  exist  in  the  electronic  indus¬ 
try  today  and  presented  industry’s  view 
point  on  working  with  the  military.  Col 
George  P.  Dixon,  AFCA  Executive  Secrt 
tary,  gave  an  up-to-date  report  on  associa 
tion  activities  together  with  a  brief  resum* 
of  plans  for  the  annual  convention  sched 
uled  for  Dayton  in  May. 

Among  the  distinguished  guests  preseui 
were:  Maj.  Gen.  M.  E.  Bradley,  USAI. 
who  welcomed  the  group  to  Wright  Field 
and  heartily  endorsed  the  value  of  such  an 
organization  to  both  military  and  industry; 
Brig.  Gen.  G.  A.  Blake,  USAF;  Mr.  and 
Mrs.  William  Hine,  executive  office,  small 
business,  WPAFB;  Col.  and  Mrs.  E.  (.. 
Morrison,  PIO,  AMC;  A.  A.  Farrar,  man 
agcr,  government  contracts  division,  Ray¬ 
theon;  L.  E.  Osborne,  executive  vice-presi¬ 
dent  of  defense  products,  Westinghouse; 
B.  M.  Brown,  sales  manager  of  defense 
products,  Westinghouse;  L.  A.  Connelly, 
government  sales  manager,  RCA;  and  H. 
D.  Knapp,  manager,  government  field 
group,  RCA. 

The  major  portion  of  the  chapter’s  No¬ 
vember  20th  meeting  was  devoted  to  learn¬ 
ing  how  communications  apply  to  commer¬ 
cial  flying,  with  Mr.  E.  Bennett,  senior 
sales  representative  of  the  local  Trans 
World  Airlines  office,  and  Ed  Zavrel,  local 
station  manager,  as  the  instructors.  An 
extremely  interesting  film,  “Overseas  Run,’* 
depicted  the  close  contact  between  a  plane 
enroute  to  Europe  and  its  (Destination 
across  the  ocean.  At  the  close  of  the  pro¬ 
gram,  Messrs.  Bennett  and  Zavrel  answered 
many  questions  from  the  audience. 

The  drawing  of  the  raffle  for  the  21" 
RCA  Westland  model  television,  radio  and 
phonograph  combination,  for  which  chap¬ 
ter  members  had  been  selling  tickets  dur¬ 
ing  the  past  month,  was  the  last  item  on 
the  program,  with  F.  Rodgers  of  Haver- 
town,  Pa.,  the  lucky  winner.  Total  net 
profit  of  the  raffle,  which  will  be  used  for 
expenses  in  connection  with  the  national 
convention,  was  $290.25. 


Fort  Monmouth  Chapter's  November  meeting.  At  left,  L.  F.  Christianson,  outgoing  vice-president,  congratulates  Col.  Joseph  E.  Heinrich, 
newly  elected  president  of  the  chapter.  Shown  at  right  are,  I  to  r:  A.  D.  Shaw,  ASESA;  Esther  L.  Ferneau,  chapter  treasurer;  and  Lt.  Col. 

Arthur  L.  Gaskill,  guest  speaker. 
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METALLIZED  CERAMIC  CASES  WITH  METALLIZED  END  SEALS  FOR  HERMETIC 
SEALING  OF  RESISTORS,  CAPACITORS,  CHOKES  AND  OTHER  COMPONENTS 


olSiMOG 


Open  new  fields  of  design 

I  New  flexibility 

in  production  planning 

New  usefulness  of 
ceramic  parts 

Opportunities  for 
product  improvement. 


V  ■  Illustrated  are  a  few  of  the 

many  AISiMag  Metal-Ceramic  combinations 
IL.  ‘  and  metallized  ceramics  currently  produced 

^  Our  broad  experience  and  rapid  progress  in  these  fields 

may  enable  us  to  help  you  solve  a  design,  performance  or 
production  problem.  If  you  will  outline  your  problem 
our  engineers  will  make  recommendations  without 
cost  or  obligation. 


SIST  rEA/i  OF  CERAMIC  LEADERSHIP 

4MJRICAH  LAVA  CORPOfiATm 

CHATTANOOGA  5,  TiNNISSii 

■V:’  ^  ^  V  * 

OFfICESu  METROPOltTAN  AREAi  671  trood  St.,  NgwotR,  N.  S.,  MI59  1669  North  Brood  StovoAioii  4*HSs 

SOUTHWJESTt  John  A.  Croon  Co.«  6815  Orloto,  Drivo,  Ootkii  9,  Dixon  9918  •  NEW,  iNOIAND,  1374  Atos«ocho$olt$  Avo.,  ComMdGO, ,  Mo«i.,  Kirhtond  17*4691 

LOS  ANOEIES,  S603  North  Huntinofon  Drivo«  Copttot  1*9114  •  CHICAGO,  228  North  LoSotlo  St.,  Control  6^1721  «  ST.  LOUIS,  1123  WcMhiAGton  AVo.,  CorfioNr  4959^ 
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Kansas  City  Chapter  members  toured  the  Western  Union  Telegraph  Company  switching  center  on  October  13th.  At  left,  Jim 
Holt,  maintenance  supervisor,  explains  the  automatic  switching  equipment;  and,  at  right,  Carleton  Buell,  traffic  manager,  in¬ 
structs  another  group  during  the  tour. 
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Decatur 

Programs  for  the  chapter’s  first  two  meet¬ 
ings  in  the  fall  were  provided  by  group 
members  of  the  association.  Luther  Couil- 
lard,  chief  of  receiver  development,  Collins 
Radio  Company,  Cedar  Rapids,  Iowa,  pre¬ 
sented  a  lecture-demonstration  on  new  re¬ 
ceivers  being  developed  for  the  armed 
forces  at  the  September  meeting;  and 
Glenn  Ruggles,  sales  engineer  of  Automatic 
Electric  Company,  gave  an  illustrated  lec¬ 
ture  on  “Toll  Ticketing”  at  the  October 
meeting. 

Mr.  Couillard’s  lectyre-demonstration 
covered  the  new  receivers  developed  by 
•Collins  Radio  to  replace  the  BC-312.  He 
also  displayed  a  51J  or  388/URR  and  the 
new  R-390/URR  receiver,  one  of  the  pilot 
experimental  units  which  is  not  yet  in 
.  production.  The  development,  stability, 
ruggedness  and  accuracy  of  the  sets,  which 
are  adaptable  to  radio  teletype,  were  thor¬ 
oughly  explained. 

At  the  close  of  his  lecture,  Mr.  Couillard 
showed  a  color  film  of  the  new  Collins  air¬ 
craft  communication  equipment  which  is 
being  used  by  some  of  the  major  airlines. 
The  film  detailed  the  operation  of  the 
equipment  on  a  flight  from  Rock  Island, 
Ill.,  to  Des  Moines,  Iowa,  and  demonstrated 
the  simplification  and  elimination  of  vari¬ 
ous  dials  and  controls  as  compared  to  other 
systems. 

In  discussing  “Toll  Ticketing,”  Mr.  Rug¬ 
gles  illustrated  the  use  of  IBM  cards  for 
recording  and  billing  toll  calls  of  subscrib¬ 
ers  automatically,  taking  the  Greater  Los 
Angeles,  California,  area  as  an  example. 
This  system  of  toll  ticketing  by  IBM  elimi¬ 
nates  switchboard  operators  as  the  hunter 
and  selector  relays  automatically  seek  open 
trunk  lines  from  station  to  station.  The 
complex  system  installed  in  the  Los  An¬ 
geles  area,  with  its  many  suburban  com¬ 
munities  and  various  associated  companies, 
vividly  illustrated  how  it  simplifies  toll  call¬ 
ing  and  eliminates  the  operators  required 
by  the  companies’  central  offices. 

During  the  meeting,  gold  lapel  buttons 
for  signing  up  ten  new  members  each  were 
presented  to  Howard  Baldwin,  Donald 
Howe  and  John  Wallett. 

Annual  elections  were  held  at  the  No¬ 
vember  20th  meeting,  with  the  following 
new  officers  chosen  for  the  year  1953:  presi¬ 


dent — William  Thomson;  1st  vice-president 
— Chester  Badgett;  2nd  vice-president — 
Eldo  Coffman;  secretary-treasurer — David 
Richardson.  Directors  elected  for  a  two- 
year  term  were  Lester  Carter  and  Mons 
Monson,  with  the  following  directors  con¬ 
tinuing  in  office:  Roman  Wojcicki,  Capt. 
Clarence  McGowan,  Robert  Bangert  and 
Elmer  W.  Cupp. 

Two  films,  “Radiation  Detection  Instru¬ 
ments”  and  “Thunderbolt  Hunters,”  were 
presented  by  Karl  Rayburn  during  the  pro¬ 
gram  portion  of  the  evening. 

An  interesting  address  on  communica¬ 
tions  within  the  human  body  and  its  nerve 
system  was  presented  by  Dr.  Herman  Dorn, 
noted  research  chemist,  before  the  Decem¬ 
ber  6th  dinner-meeting.  Col.  George  Dixon. 
AFCA  Executive  Secretary,  was  a  special 
guesKof  the  chapter.  He  reviewed  the  his¬ 
tory  of  the  association,  which  was  of  inter¬ 
est  to  the  old  as  well  as  the  new  members 
present,  and  reported  on  the  current  ac¬ 
tivities  of  the  association  and  its  chapters 
throughout  the  country. 

Chapter  President  Roman  Wojcicki  pre¬ 
sided  at  the  meeting,  with  Elmer  Cupp, 
chairman  of  the  meetings  committee,  serv¬ 
ing  as  master  of  ceremonies.  With  a  dance 
following  dinner,  the  evening  proved  so 
enjoyable  that  many  members  have  asked 
the  chapter  to  schedule  more  functions  of 
this  type  in  1953. 

Fort  Monmouth 

Increased  attention  to  the  role  of  pho¬ 
tography  in  communications  has  been  paid 
by  a  number  of  AFCA  chapters  this  fall 
with  photographic  experts  featured  at  vari¬ 
ous  meetings.  Fort  Monmouth  concen¬ 
trated  on  photography  at  its  November  19th 
meeting,  with  Lt.  Col.  Arthur  L.  Gaskill, 
staff  photographic  officer,  G-3,  as  guest 
speaker. 

Col.  Gaskill,  who  was  responsible  for  mo¬ 
tion  picture  coverage  of  the  conferences  at 
Yalta  and  Potsdam,  the  signing  of  the 
Japanese  peace  treaty  aboard  the  battle¬ 
ship  MISSOURI,  and  the  atom  bomb  tests 
at  Bikini,- gave  a  vivid  account  of  photo¬ 
graphic  coverage  from  the  military  angle. 
Two  motion  pictures  were  shown — one  on 
the  role  of  the  combat  photographer  and 
the  services  he  performs  for  intelligence, 
training  and  historical  record;  the  other 
was  a  newsreel  of  the  D-day  invasion  of 
Normandy  in  World  War  TI. 


The  annual  election  of  officers  was  held 
during  the  business  meeting,  with  the  fol 
lowing  result:  president — Col.  Joseph  E. 
Heinrich;  1st  vice-president — Morris  Keis 
er;  2nd  vice-president — A.  A.  Powell;  sec 
retary — Lt.  Col.  Lynnford  S.  Wilson;  treas¬ 
urer — Miss  Esther  M.  Ferneau.  Directors 
are:  Arthur  L.  Adamson,  Cdr.  Charles  L. 
D.  Allen,  Col.  John  W.  Atwood,  Col.  Carl 
A.  Borgeson,  Col.  Orman  G.  Charles,  Maj. 
Earl  J.  Dotson,  CWO  Ed.  J.  Gwalinski,  Ed 
ward  L.  Nelson,  Lt.  Col.  Rex  W.  *Radsch, 
Norman  J.  Schwartz,  M/Sgt.  Clifton  Van 
Note  and  Dr.  Edw.  G.  Witting. 

Gulf  Coast 

Chapter  actiivties  resumed  on  November 
17th  with  a  dinner  meeting  at-the  Broad 
water  Beach  Hotel  in  Biloxi  attended  by 
96  members  and  guests. 

Reports  on  plans  for  the  year  were  sub 
mitled  by  committee  chairmen  who  are  as 
follows:  program — Maj.  James  J.  Mahon, 
Jr.;  membership — Lt.  Col.  Byron  H.  Gil 
more;  finance — Maj.  John  J.  Simon;  pub 
licity — Lt.  Col.  Marcus  Salisky.  A  regular 
meeting  will  be  held  each  month  ami  will 
feature  varied  types  of  programs  to  interest 
the  entire  membership.  A  membership 
drive  has  been  put  in  motion  to  increase 
the  chapter  strength. 

Lt.  Col.  Joe  Beler  presided  for  the  first 
lime  in  his  capacity  as  the  new  chapter 
president  and  the  reports  are  that  the  out 
standing  feature  of  the  entertainment  pro 
gram  which  followed  dinner  was  his  dis 
play  of  extraordinary  (and  heretofore  un 
suspected)  talent  as  master  of  ceremonies. 

Television  was  the  subject  of  the  Decern 
her  16lh  meeting,  with  officials  of  Station 
WLOX,  Biloxi,  as  guest  speakers. 

Duscussing  the  aspects  of  television  in 
the  Gulf  Coast  area,  Ray  Butterfield,  man 
ager  of  the  station,  covered  in  detail  the 
various  stages  involved  in  obtaining  an 
FCC  permit  to  operate  a  television  station. 
Technical  details  as  to  power  output,  loca 
tion  of  antenna,  and  a  general  description 
of  the  type  of  transmitting  equipment  were 
submitted,  as  well  as  estimates  of  the  grade 
A  and  grade  B  coverage  of  the  local  sta 
tion  when  installed.  The  financial  involve¬ 
ments  in  a  project  of  this  type  were 
pointed  out  by  Jimmie  Love,  principal 
owner  of  station  WLOX.  He  also  gave  a 
general  account  of  the  television  station  -n 
Jackson,  Miss.,  in  which  he  is  interested 
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and  outlined  the  differences  between  the 
tvM)  stations  in  Jackson  and  Biloxi,  the 
n  ,ijor  one  being  occasioned  by  the  greater 
P  piilated  area  to  be  covered  in  the  Jack- 


j! 


s,(u;  section. 

i’.efore  presenting  the  television  speakers, 
P/.igram  Chairman  James  McMahon  intro- 
(jii.  ed  Conway  Dabney,  chapter  member, 
delighted  the  meeting  with  a  few 
ht.  norous  personal  experiences  and  then 
br'efly  gave  his  concept  of  the  government 
sj..  nding  program. 

Dinner  was  followed  by  dancing  and  the 
ev  ning  was  termed  a  great  success  by  the 
or.»’  hundred  members  and  guests  present. 


Kansas  City 


fhe  Western  Union  Telegraph  Company 
V  IS  host  to  the  chapter  on  October  13th. 
t^’ollowing  a  talk  on  the  relay  center  by 
Carleton  L.  Buell,  traffic  manager,  the 
.  forty-five  members  and  guests  were  con¬ 
ducted  in  small  groups  on  a  tour  of  the 
telegraph  switching  center. 

.  The  program  also  included"  a  Western 

I  Unioi:  film,  entitled  “Telegrams  for  Ameri- 

i*  ” 

I  With  members  of  the  AIEE  and  IRE  as 
F  their  guests,  the  chapter  met  on  December 
p  1st  to  hear  E.  C.  Thelemann,  representative 
■  of  thob  Federal  Communications  Commis- 
[  sion  at  the  headquarters  of  the  Civil  Air  j 
^  Defense  Force,  speak  on  the  subject  of  ' 
“Control  of  the  Electromagnetic  Radiation 
( Project  CONELRAD) 

Mr.  Thelemann  illustrated  his  talk  with 
slides  and  gave  an  excellent  picture  of  the 
proposed  operation  of  radio  broadcasting 
stations  in  the  event  of  an  air  attack. 

The  meeting  was  held  in  the  Edison  Hall 
of  the  Kansas  City  Power  and  Light  Com¬ 
pany  Building  and  was  attended  by  sixty 
members  and  guests. 

Kentucky  I 

The  annual  election  of  officers  was  held 
at  the  chapter’s  November  5th  luncheon 
meeting  with  the  following  result:  presi¬ 
dent — Col.  Fred  W.  Kunesh,  commanding  i 
officer,  Lexington  Signal  Depot;  1st  vice-  I 
president — Harry  J.  Huether,  Jr.,  president  I 
of  the  General  Telephone  Company  of  Ken¬ 
tucky;  2nd  vice-president — Don  Freeman; 

3rd  vice-president — Capt.  Qlklewell  R.  j 
Grammar;  secretary — Clyde  T.  Burke; 
treasurer — M.  L.  Whitmer;  asst,  treasurer 
—Mrs.  Mary  Steffens.  ' 

Col.  Kunesh  was  guest  speaker  for  the  ' 
meeting  and  gave  a  very  interesting  talk  on 
conditions  in  Europe  since  World  War  H.  j 
Held  in  the  post  restaurant  of  the  depot,  ' 
the  meeting  was  attended  by  122  members 
and  guests,  with  Chapter  Vice-President 
Harry  Bradshaw  presiding.  Program  ar¬ 
rangements  were  made  by  Lt.  Joseph  Her¬ 
berts,  program  chairman. 

New  York 

Governor’s  Island  was  the  scene  of  the 
chapter’s  October  29th  meeting  held  in  i 
honor  of  Maj.  Gen.  George  1.  Back,  Chief 
Signal  Officer,  who  was  the  principal 
'peaker  of  the  evening. 

General  Back’s  address  on  the  “Signal  i 
•'orps  Today”  was  of  such  interest  to  New 
V(.rk  Chapter  members  that  it  is  printed  ! 
m  its  entirety  on  page  20  of  this  issue  for  | 
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to  the 

ELECTRICAL 

ENGINEER 


or 

PHYSICIST 

with  experience  in 

RADAR 

or 

ELECTRONICS 


Hughes  Research  and  Develop¬ 
ment  Laboratories,  one  of  the 
nation's  leading  electronics 
organizations,  are  now  creating 
a  number  of  new  openings  in 
an  important  phase  of  their 
operations. 


Here  is  what  one  of  these  positions  of  ers  you: 


THE  COMPANY 

Hughes  Research  and  De¬ 
velopment  Laboratories, 
located  in  Southern  Califor¬ 
nia,  are  presently  engaged 
in  the  development  and 
production  of  advanced 
radar  systems,  electronic 
computers  and  guided 
missiles. 

THE  NEW  OPENINGS 

The  positions  are  for  men 
who  will  serve  as  technical 
advisors  to  government 
agencies  and  companies 
purchasing  Hughes  equip¬ 
ment— also  as  technical  con¬ 
sultants  with  engineers  of 
other  companies  working 
on  associated  equipment. 
Your  specific  job^ould  be 
essentially  to  help  insure 
successful  operation  of 
Hughes  equipment  in  the 
field. 


THE  TRAINING 

On  joining  our  organiza¬ 
tion,  you  will  work  in  the 
Laboratories  for  several 
months  to  become  thor¬ 
oughly  familiar  with  the 
equipment  which  you  will 
later  help  users  to  under¬ 
stand  and  properly  employ. 
If  you  have  already  had 
radar  or  electronics  experi¬ 
ence,  you  will  find  this 
knowledge  helpful  in  your 
new  work. 

WHERE  YOU  WORK 

After  your  period  of  train¬ 
ing— at  full  pay  — you  may 
( 1 )  remain  with  the  Labor¬ 
atories  in  Southern  Califor¬ 
nia  in  an  instructive  or 
administrative  capacity,  (2) 
become  the  Hughes  repre^ 
sentative  at  a  company 
where  our  equipment  is  be¬ 
ing  installed,  or  (3)  be  the 


Hughes  representative  at  a 
military  base  in  this  coun¬ 
try  or  overseas  (single  men 
only).  Compensation  is 
made  for  traveling  and 
moving  household  effects, 
and  married  men  keep  their 
families  with  them  at  all 
times. 

YOUR  FUTURE 

In  one  of  these  positions 
you  will  gain'all-around  ex¬ 
perience  that  will  increase 
your  value  to  our  organiza¬ 
tion  as  it  further  expands  in 
the  field  of  electronics.  The 
next  few  years  are  certain  to 
see  large-scale  commercial 
employment  of  electronic 
systems.  Your  training  in 
and  familiarity  with  the 
most  advanced  electronic 
techniques  now  will  qualify 
you  for  even  more  impor¬ 
tant  future  positions. 


How  to  apply: 


HUGHES 

RESEARCH  AND 

DEVELOPIVIENT  LABORATORIES 

Engineering  Personnel  Department 
Culver  City, 

Los  Angeles  County,  California 


If  you  are  under  thirty-five 
years  of  age,  and  if  you  have 
an  E.E.  or  Physics  degree, 
write  to  the  Laboratories,  giving 
resume  of  your  experience. 

Assurance  is  required  that 
relocation  of  the  applicant 
will  not  cause  disruption  of 
an  urgent  military  project. 
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Donald  F.  McClure,  newly 
elected  president  of  the 
New  York  Chapter. 


t  '  J 


v-  '’t;' 


Robert  T.  Bartley,  FCC, 
guest  speaker  at  New  York's 
November  meeting. 


The  New  York  Chapter's  October  29th  meeting  at  Governors  Island  was  held  in  honor  of  Maj.  Gen.  George  I.  Back,  Chief  Signal  Officer  of 
the  Army.  Shown  above  are,  I  to  r:  Col.  F.  E.  Kidwell,  Signal  OfRcer,  First  Army;  Ma|.  Gen.  H.  C.  Ingles;  General  Back;  and  Col.  T.  F. 

Bartlett,  chapter  president. 


the  benefit  of  the  entire  AFCA  nieinher- 
ship.  The  general  prefaced  his  talk  with 
an  informal  description  of  his  own  experi¬ 
ences  at  the  outbreak  of  the  Korean  diffi¬ 
culties  in  June  1950  when  he  was  stationed 
in  Japan  as  Signal  Officer  of  the  Far  East 
Command. 

Also  guest  of  the  chapter  was  Col. 
George  P.  Dixon,  Ah^CA  Executive  Secre¬ 
tary  and  one  time  president  of  the  New 
York  Chapter,  who  reported  on  the  overall 
activities  of  the  association  and  its  chap¬ 
ters. 

The  evening  commenced  with  a  cocktail 
party,  followed  by  an  excellent  dinner  ar¬ 
ranged  by  Col.  F.  E.  Kidwell,  First  Army 
Signal  Officer.  The  meeting  was  opened 
by  Chapter  President  Ted  Bartlett  reading 
letters  of  greeting  from  Lt.  Gen.  W.  Di 
Crittenberger,  Commanding  General,  First 
Army,  and  Maj.  Gen.  F.  L.  Ankenbrandt, 
Chief  Signal  Officer,  SHAPE. 

Attendance  at  the  meeting  was  well  over 
200  and  included  many  executives  of  the 
communications  and  radio  manufacturing 
industries,  such  as  the  Bell  System,  IT&T, 
Federal  Telephone  &  Radio  Corp.,  RCA, 
Western  Union,  etc. 

The  difficulties  which  face  the  staff  of 
the  Federal  Communications  Commission 
in  their  attempts  to  process  a  heavy  back¬ 
log  of  work  with  insufficient  personnel  were 
outlined  by  Robert  T.  Bartley,  FCC  Com¬ 
missioner,  at  the  chapter’s  November  17th 
meeting.  His  topic,  “The  Plugged  Nickel,” 
referred  to  the  “amount  of  money  the  FCC 
is  furnished  each  year  ...  to  administer 
the  Communications  Act.” 

Broken  down  on  a  per  capita  basis,  the 
Commissioner  said  the  yearly  budget  of  the 
f'CC  figures  out  as  “4.077  cents  per  annum 
for  each  man,  woman  and  child  in  the 
United  States.”  With  this  “plugged  nickel,” 
he  added,  the  Commission  is  “supposed  to 
regulate  interstate  and  foreign  commerce 
in  communications  by  wire  and  radio  .  .  . 
to  make  available  a  rapid,  efficient,  nation¬ 
wide  and  worldwide  .communications  serv¬ 
ice  ..  .  at  reasonable  charges  for  promoting 
safety  of  life  and  property  through  the  use 
of  wire  and  radio  communication.” 

To  picture  the  wide  discrepancy  between 
the  administrative  and  engineering  work 
involved  and  the  inadequate  staff  that  must 


handle  the  assignments,  (Commissioner 
Bartley  outlined  the  scope  of  the  various 
F(X  bureaus  and  enumerated  the  person¬ 
nel  assigned  to  each.  As  one  example,  he 
called  attention  to  the  Common  Carrier 
Bureau  which  in  1934  had  about  140  em¬ 
ployees  compared  to  only  109  today.  The 
Safety  and  Special  Radio  Services  Bureau, 
which  handles  the  great  majc.rity  of  li¬ 
censed  stations  has  fewer  than  100  persons, 
and  this  group,  the  Commissioner  said,  will 
process  141,000  applications  in  the  current 
fiscal  year,  yet  a  backlog  of  9,5(X)  applica¬ 
tions  continues  to  exist. 

In  commenting  on  Commissioner  Bart¬ 
ley’s  address.  Col.  T.  L.  Bartlett,  (Chapter 
President,  urged  a  continuing  spirit  of  un¬ 
derstanding  and  cooperation  by  the  indus¬ 
try  in  its  relations  with  the  FCC  in  view 
of  the  situation  which  confronts  its  se/en 
commissioners  and  staff  today. 

Held  at  Schwartz’s  Restaurant  in  down¬ 
town  New  York.,  the  meeting  was  preceded 
by  cocktails  and  dinner,  with  136  members 
and  guests  present. 

At  the  annual  elections  on  December 
17th,  Donald  F.  McClure,  assistant  vice 
president  of  the  New  York  Telephone  Com¬ 
pany,  was  elected  president  of  the  chapter 
for  1953.  Mr.  McClure  will  begin  his  term 
with  chapter  membership  at  a  record  high 
as  a  result  of  his  efforts  as  chairman  of 
the  membership  committee  during  the  past 
year.  Other  officers  elected  were:  vice- 
presidents — \'ice  Admiral  W.  S.  Anderson. 
Automatic  Electric  Co.;  Forest  L.  Hender¬ 
son,  All  American  Cable  &  Radio  Corp.; 
Col.  F.  E.  Kidwell,  Signal  Officer,  F4rst 
Army;  treasurer — Maj.  T.  N.  Pope,  Bell 
Telephone  Labs.;  secretary-  Lt.  Col.  David 
Talley,  Federal  Telephone  &  Radio  Corp.; 
recording  secretary — Royal  Jewett, 

Western  Electric;  member  executive  com¬ 
mittee — past  president  T.  L.  Bartlett,  RCA. 

Directors  were  chosen  as  follows:  George 
W.  Bailey,  IRE;  T.  L.  Bartlett;  Edward 
L.  Carlson,  Mutual  Life  Ins.  Co.;  Lt.  Col. 
W.  L.  Hallahan;  Vice  Adm.  Carl  Holden, 
Federal  Telecommunication  Labs.;  Maj. 
Gen.  H.  C.  Ingles,  RCAC;  F.  R.  Lack, 
Western  Electric;  Brig.  Gen.  A.  W.  Mar- 
riner.  Federal  Tel.  &  Radio;  Col.  T.  H. 
Mitchell,  RCAC;  Col.  Benjamin  H.  Oliver, 
New  York  Telephone  Co.;  Rear  Adm.  S.  F. 


Patten,  Dumont  Labs.;  Raymond  S.  Perry, 
Federal  Telephone  &  Radio  Corp.;  Maj, 
W.  H.  Rivers,  Eastman  Kodak;  and  Lt. 
Col.  E.  R.  Shute,  Western  Union. 

Principal  speaker  was  Herbert  J.  Schroll 
of  the  AT&T  Company  Long  Lines  Depart¬ 
ment  on  “Communications  for  Air  De¬ 
fense.”  Full  report  of  the  meeting  will  ap¬ 
pear  in  the  next  issue  of  Signal.  . 

Paris 

The  first  meeting  of  the  new  Paris  Chap¬ 
ter  was  held  on  December  4th  in  the  offi¬ 
cers  lounge  at  SHAPE  headquarters  with 
an  enthusiastic  group  of  85  members  and 
guests  in  attendance. 

Chapter  President  John  T.  Quinn  pre¬ 
sided  at  the  meeting  after  a  word  of  in¬ 
troduction  from  Maj.  Gen.  F.  L.  Anken¬ 
brandt,  Chief  Signal  Officer  of  SHAPE, 
and  vice-president  of  the  chapter. 

The  meeting  was  preceded  by  a  social 
hour  and  dinner.  Among  those  present 
were:  Brig.  Gen.  Ivan  L.  Farman,  commu¬ 
nications  officer,  AAFCE;  French  General 
Robert  Brygoo,  communications  officer, 
ALFCE  Hq. ;  Maj.  Decker,  Sec.  of  J.  S.  B. 
Central  Europe;  11.  Postove,  manager, 
Weisbaden  office,  Philco  Corp.;  Frank 
(^ennan,  manager,  E'rankfurt  office,  Philco 
('orp. 

Chapter  officers  report  the  meeting  ^vas 
very  successful  in  arousing  interest  in  the 
chapter  and  its  objectives  and  that  they 
look  forward  to  a  promising  year  of  ac¬ 
tivity. 

Philadelphia 

The  chapter’s  annual  winter  dinner-dance 
was  held  at  the  Philadelphia  Quartermaster 
Officers’  Club  on  December  5th.  (Report 
on  the  meeting  had  not  been  received  as 
.Signal  went  to  press.) 

Pittsburgh 

One  hundred  and  thirty-five  member.* 
and  guests  visited  the  RCA  plant  in  Cm- 
onsburg.  Pa.,  on  November  18th.  Dim  er, 
served  in  the  company  cafeteria  throngk 
the  courtesy  of  the  RCA  people,  was  fol¬ 
lowed  by  a  conducted  tour  of  the  plant. 

The  group  was  shown  the  many  processe? 
involved  in  the  manufacture  of  AM  .  nd 
FM  table  models,  as  well  as  other  radio 
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I^C  DISCAPS 


. . .  Specified  and  Used 
by  Leading  TV  Makers 


The  list  of  satisfied  RMC  DISCAP  customers  reads 
like  the  “Blue  Book”  of  the  TV  industry.  Few  are 
missing  from  this  top  level  roster. 

RMC  offers  a  full  line  of  by-pass  as  well  as  tem¬ 
perature  compensating  ceramic  disc  capacitors. 

Engineers  specify  them  for  their  uniform  high 
quality,  low  inherent  inductance  and  small  size. 

Purchasing  agents  specify  them  because  they  can 
depend  on  RMC  to  make  delivery  when  needed. 

RMC  temperature  compensating  disc  capacitors 
(which  meet  the  RTMA  spec  for  class  one  cera¬ 
mic  capacitors)  are  designed  to  replace  tubular 
ceramic  and  mica  capacitors  at  a  lower  cost. 


Send  for  Samples 
and  Technical  Data 


DISCAP 

CERAMIC 

CONDENSERS 


RADIO  MATERIALS  CORPORATION 

GENERAL  OFFICE:  3325  N.  Callforhla  Avo./ ChIcoRO  18#  ID* 


DISTRIBUTORS:  Contact  Jobber  Sales  Co.,  146  Broadway  St.,  Paterson  1,  N.  j 
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equipment.  After  the  tour,  a  film  was 
shown  depicting  the  background  of  UHF 
television. 

Comments  from  those  attending  were 
that  the  evening’s  program  was  unusually 
well  planned  and  most  interesting. 

Something  new  was  tried  this  year  by 
the  Pittsburgh  Chapter — a  Christmas  party. 
There  were  two  reasons  for  this  innovation: 
first,  to  give  the  new  members  an  oppor¬ 
tunity  to  meet  the  entire  membership,  and, 
second,  to  create  greater  interest  in  the 
chapter  by  including  the  wives. 

The  affair  was  held  on  Decerfiber  13th 
in  the  Logan  Armory  and  was  a  tre¬ 
mendous  sucess,  as  proved  by  the  attend¬ 
ance  of  227.  A  caterer  served  an  excellent 
buffet  supper  and  an  orchestra  furnished 
music  for  dancing. 

Arrangements  for  the  use  of  the  Logan 
Armory  were  made  by  Col.  V.  P.  Lupinacci 
and  the  chapter  reports  it  is  greatly  in¬ 


With  Brig.  Gen.  Clarence  P.  Talbot,  dep¬ 
uty  commander  of  McClellan  Air  Force 
Base,  elected  as  its  new  president,  the 
Sacramento  Chapter  resumed  its  series  of 
regular  meetings  when  it  met  on  December 
11th  at  the  Sacramento  Signal  Depot  offi¬ 
cers’  club  to  learn  about  some  of  the  latest 
type  of  equipment  being  used  by  the  Signal 
Corps. 

The  program  was  conducted  by  members 
A  portion  of  the  attend-  Qf  jjjg  Sacramento  Signal  Depot  Mainte- 

ance  at  the  dinner-meeting.  nance  Advisory  Team,  Station  Liaison 

Offiqp.  Mr.  Herbert  Taylor,  civilian  head 
of  the  advisory  team,  reviewed  its  activities 

_ _ throughout  the  eight  western  states  in  the 

Sixth  Army  area.  Mr.  Eugene  Whitby  then 
*  explained  and  demonstrated  the  very  latest 
type  of  communications  equipment  includ¬ 
ing  the  new  Handie-Talkie  radio  sets  and 
the  larger  power  vehicular  type  radio 
equipment  which  will  shortly  replace  num¬ 
erous  items  of  World  War  H  communica¬ 
tions  equipment.  A  comparison  was  made 
General  Ankenbrandf  looks  showing  the  distinct  advantages  of  the 

on  while  President  Quinn  newer  equipment  and  the  audience  had  an 

signs  the  attendance  regis-  opportunity  to  actually  operate  this  equip- 

ter.  The  new  chapter  char-  ment  at  the  close  of  the  program, 
ter  is  shown  in  the  fore-  General  Talbot,  after  accepting  the  gavel 

ground.  from  retiring  president  Paul  Carington, 

emphasized  the  need  for  increasing  the 
membership  to  better  enable  the  chapter  to 
carry  out  its  objectives.  He  also  gave  a 
very  interesting  talk  on  the  part  being 
played  by  communications  and  electronics 
in  aviation,  especially  in  the  Air  Force. 

Special  guest  of  the  chapter  was  Col. 
Sidney  N.  Storbraaten,  commanding  officer 
of  the  Sacramento  Signal  Depot. 


photography  are  widely  used.  The  results 
obtained  from  field  tests  must  be  available 
in  facts  and  figures  whose  accuracy  is 
equal  to  the  -accuracy  gained  in  carefully 
controlled  laboratory  experiments,  under 
ideally  controlled  conditions.  This  is  the 
challenge  of  field  testing.” 

He  paid  tribute  to  photographic  equip¬ 
ment  made  in  Rochester,  remarking  “You 
wouldn’t  believe  what  it  will  do — actually 
we  take  your  maximum  qualifications  an<) 
make  them  our  minimums.  If  I  told  you 
we  are  taking  1,800  frames  a  second  on 
Kodachrome  film  without  extra  lighting,  or 
the  speed  we  get  from  the  Fastex  camera, 
you  might  think  I  am  stretching  the  truth. 
Some  of  the  results  we  get  from  photo¬ 
graphic  equipment  are  really  unbeliev¬ 
able.” 

Mr.  Barr  said  the  testers  use  practically 
every  type  of  camera  among  the  hundreds 
assembled  for  various  phases  of  the  ex¬ 
tremely  exact  testing  operations,  and  vast 
amounts  of  film  are  used  in  preliminary 
and  “dry  runs”  because  it  is  much  cheaper 
than  having  something  go  wrong  in  an 
actual  test. 

The  audience  saw  evidence  of  the  “beat¬ 
ing”  their  products  take  in  atomic  tests 
when,  at  the  close  of  his  talk,  Mr.  Barr 
showed  a  film  depicting  actual  tests.  The 
film  showed  large  supplies  of  equipment 
being  readied  on  desert  test  sites,  jet 
planes  in  action  and  atomic  explosions.  It 
also  depicted  quantities  of  sand  being 
cleaned  from  cameras  and  other  equipment 
after  an  underground  explosion. 

Sacramento 


debted  to  him,  the  Armory  staff,  and  the 
program  committee  for  the  outstanding 
event. 

Rochester 

Mr.  H.  C.  Barr,  supervisor  of  the  optical 
measurements  division,  field  testing  organi¬ 
zation,  Sandia  Corporation,  one  of  the  ma¬ 
jor  centers  testing  atomic  weapons  and 
components,  talked  to  the  Rochester  Chap¬ 
ter  on  October  15th  about  the  use  of  pho¬ 
tographic  instrumentation  in  connection 
with  the  atomic  energy  program  of  the 
Sandia  laboratory. 

Discussing  field  evaluation  testing,  Mr. 
Barr  said:  “Test  equipment  must  be  se¬ 
lected,  commercial  equipment  modified  as 
required,  and  when  necessary  new  equip¬ 
ment  developed,  designed,  and  procured. 
Equipment  used  is  electronic,  mechanical 
or  optical,  and  often  is  a  combination  of  all 
three.  Optical  tracking  and  high  speed 


L  to  r:  Brig  Gen.  I.  L. 
Farman,  Col.  Strasburger, 
Maj.  Gen.  F.  L.  Anken- 
brandt,  Col.  Purviance,  and 
John  T.  Quinn,  president  of 
the  chapter. 


Scenes  from  the  first  meet¬ 
ing  of  the  new  Paris  Chap¬ 
ter  on  December  4th  at  the 
officers'  lounge  of  SHAPE 
headquarters. 
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San  Pranciseo 


Washington  Chapter 
President  Joseph 
Redman,  at  right, 
introduces  Rear 
Adm.  William  B. 
Ammon,  center.  Di¬ 
rector  of  Naval  Com¬ 
munications,  as  the 
main  speaker  at  the 
chapter's  November 
luncheon.  At  the  left 
is  Rear  Adm.  John 
R.  Redman,  Director, 
Communications- 
Electronics,  JCEC. 


I  A  description  of  the  operation  of  the 
police  and  fire  department  radio  systems 
ind  the  fire  department  alarm  system  was 
presented  at  the  chapter’s  December  4th 
meeting  by  Burton  Dougherty,  assistant 
hief  of  the  department  of  electricity  and 
l  ommunications  of  the  city  and  county  of 
'an  Francisco.  Following  his  talk,  the 
.iiembers  proceeded  to  the  San  Francisco 
entral  fire  alarm  station  six  blocks  away, 
i  vhere  they  were  divided  into  groups  to 
lour  the  station  and  learn  about  the  op- 
,  ration  of  the  communications  system. 

The  meeting  started  with  a  “get  ac¬ 
quainted”  hour,  followed  by  dinner  at  the 
Whitcomb  Hotel,  with  forty-one  members 
and  guests  present.  Col.  Lloyd  Parsons, 

hapter  president,  introduced  the  new 
members  after  which  the  other  members 
rose  and  introduced  themselves.  It  was  an¬ 
nounced  that  the  proposed  chapter  consti¬ 
tution  which  had  been  sent  to  all  members 
•several  months  ago  had  been  approved  by 
j  mail  ballot.  Several  changes  in  the  con¬ 

stitution  had  been  suggested  by  national 
headquarters  and,  upon  being  submitted  to 
the  meeting,  were  unanimously  approved. 

Arrangements  for  the  very  successful 

evening  were  made  by  Major  Thomas  D. 
Razovich,  chairman  of  the  program  com- 
^  mittee. 

'  Scoii-St,  Louis 

“Mobile  Press  Communications”  was  the 
subject  of  a  talk  by  Earle  E.  Eldredge  of 
t  the  physics  laboratory  of  Sylvania  Electric 
Products,  Inc.,  who  was  formerly  chief  en¬ 
gineer  of  Press  Wireless-,  Inc.,  on  Nov.  7th. 

\  Mr.  Eldredge  traced  the  history  of  press 
:  communications  from  the  beginning  of 

I  World  War  II,  describing  the  first  mobile 
press  unit  used  during  the  Normandy  in¬ 
vasion,  and  emphasized  the  importance  of 
I  this  phase  of  communications  in  both  the 
I  European  and  Pacific  theaters.  He  told 

,  several  dramatic  stories  which  illustrated 
I  the  type  of  problems,  both  technical  and 
i  otherwise,  encountered  in  providing  and 

maintaining  efficient  press  communications. 
The  technical  characteristics  of  a  press- 
wireless  communications  system  were  de¬ 
scribed,  as  well  as  a  most  interesting  sys¬ 
tem  called  “Moduplex”  in  which  voice 
modulations  are  superimposed  on  the  car¬ 
rier  for  radio  teletype  and  transmission 
conduced  simultaneuosly. 

Sixty-five  members  attended  the  buffet 
dinner  at  the  Elks  Club  in  Belleville,  with 
one  hundred  and  two  members  and  guests 
present  at  the  meeting  which  followed. 

The  chapter  celebrated  its  first  anniver¬ 
sary  on  December  5th  with  AFCA’s  top 
executives,  W.  W.  Watts,  National  Presi¬ 
dent,  and  Col.  George  Dixon,  Executive 
Secretary,  as  guest  speakers.  Lt.  Gen. 
Robert  W.  Harper,  commanding  general  of 
llie  Air  Training  Command,  USAF,  a 
eliarter  member  of  the  chapter,  officially 
introduced  the  speakers  to  the  gathering. 

General  Harper  emphasized  his  belief  in 
tlie  importance  of  an  association  such  as 
>  the  AFCA  and,  particularly,  its  value  and 
contribution  to  tbe  activities  .of  training 
bases  such  as  Scott  Air  Force  Base  having 
electronics  and  communications  training. 


He  also  praised  the  work  of  Col.  W.  N. 
Snouffer,  the  chapter’s  first  president,  who 
was  recently  transferred  overseas. 

President  Watts  stressed  the  mission  of 
the  association  in  its  three  fields  of  inter¬ 
est — communications,  electronics  and  pho¬ 
tography — and  gave  a  report  on  the  overall 
progress  made  by  the  AFCA  to  date.  He 
also  gave  the  audience  an  insight  into  tech¬ 
nical  developments  which  will  be  forth¬ 
coming  in  the  not-too-distant  future,  includ¬ 
ing  a  number  of  pushbutton  gadgets  being 
developed  for  the  housewife — some  of 
which  will  even  watch  the  baby  electronic¬ 
ally. 

Col.  Dixon  complimented  the  chapter 
on  its  outstanding  year  of  activity,  giving 
special  credit  to  the  chapter’s  former  presi¬ 
dent,  Col.  Snouffer,  and  its  hard-working 
secretary,  Allan  Eisenmayer.  He  also  ex¬ 
pressed  his  appreciation  to  General  Harper 
for  the  support  he  is  giving  the  AFCA  in 
the  Air  Training  Command. 

Following  the  speeches,  Howard  Yund, 
publicity  chairman,  presented  his  film-slide 
review  of  the  chapter’s  first  year  of  activity. 
The  slides  covered  every  meeting  held 
since  the  chapter  was  chartered  and,  with 
the  appropriate  commentary  by  Chairman 
Yund,  provided  a  fitting  climax  for  an  eve¬ 
ning  of  excellent  entertainment. 

The  dinner-meeting,  to  which  the  ladies 
were  invited,  was  attended  by  125  members 
and  guests. 

Prior  to  the  meeting,  Clifford  Wassal,  de¬ 
fense  activities  engineer  of  the  Southwest¬ 
ern  Bell  Telephone  Co.,  and  chairman  of 
the  chapter’s  industrial  relations  commit¬ 
tee,  held  a  committee  meeting  to  discuss 
plans  for  overall  chapter  activities  in  re¬ 
gard  to  industrial  relations. 

Present  were:  Norman  Kathrinus,  Wil¬ 
lard  Evans,  Albert  Lenny,  Jack  Barnes  and 
Mike  Ebinger.  Col.  Owen  H.  Griffith  and 
Theodore  Lowell  are  also  members  of  ihe 
committee  but  could  not  be  present. 

Seattle 

The  October  15th  dinner-meeting  was 
held  at  the  Coast  Guard  barge,  Pier  70, 
Seattle,  with  Capt.  F.  K.  Johnson,  captain 
of  the  port  and  vice-president  of  the  chap¬ 
ter,  as  host. 


The  speaker  of  the  evening,  C.  C. 
Lischke,  manager  of  the  local  Mackay  ra¬ 
dio  station,  presented  a  very  instructive 
session  on  development  of  antennas  at  his 
station  which  resulted  in  a  considerable  re¬ 
duction  in  interference  to  radio  reception 
due  to  noise  and  undesired  signals. 

The  Civil  Aeronautics  Administration  in¬ 
strument  landing  system  (ILS)  was  fea¬ 
tured  at  the  chapter’s  November  12th  meet¬ 
ing,  with  Mr.  W.  R.  Triplett,  CAA  radio 
engineer,  in  charge  of  the  program. 

With  the  aid  of  a  film,  Mr.  Triplett  de¬ 
scribed  the  system  which  is  now  in  opera¬ 
tion  at  many  airports.  He  stated  that  ILS 
had  been  selected  over  the  ground  control 
approach  (GCA)  system  as  the  primary 
landing  aid  after  extensive  tests  had  shown 
that  it  was  more  practical  for  general  civil¬ 
ian  use.  He  also  said  that  search  radar  is 
now  being  installed  to  some  extent  as  a 
supplementary  aid.  At  the  conclusion  of 
his  talk,  Mr.  Triplett  answered  numerous 
questions  from  the  audience. 

The  meeting  was  held  in  the  Chamber 
of  Commerce  Building.  During  a  brief 
business  session.  Chapter  President  Frank 
Keyser  announced  the  appointment  of  a 
nominating  committee  in  connection  with 
the  annual  elections  in  December,  as  well 
as  a  committee  to  review  the  chapter  by¬ 
laws. 


South  Carolina 

At  its  October  15th  meeting,  the  chapter 
elected  new  officers  for  the  year  as  fol¬ 
lows:  president — Lt.  Glenn  F.  Decker,  US 
Naval  Base,  Charleston;  1st  vice-president 
— Thomas  H.  Stokes,  Southern  Bell  Tele¬ 
phone  &  Telegraph  Co.;  2nd  vice-president 
— Frank  S.  Barnes,  Jr.,  Rock  Hill  Tele¬ 
phone  Co.;  secretary-treasurer — Lt.  Col. 
William  R.  Carter,  Southern  Bell  T&T  Co. 

Guest  speaker  of  the  evening  was  Cdr. 
Paul  R.  White  from  the  U.  S.  Naval  Base 
at  Charleston  who  discussed  “Nucleonics” 
and  included  a  brief  outline  of  the  5teps 
being  taken  to  combat  atomic  radiation. 

The  VFW  Club  in  Columbia  was  the 
scene  of  the  meeting  and  the  supper  which 
preceded  it. 

A  lecture-demonstration  on  television  was 
presented  by  T.  A.  Shea,  public  relations 
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Pittsburgh  Chapter  members  were  guests  of  the  RCA  plant  in  Canonsburg,  Pa.,  on  November 
18th.  Above,  F.  E.  StoufFer,  manager  of  the  plant,  points  out  details  of  a  radio  chassis  during 
a  tour  of  the  plant's  operations.'  In  the  center  of  the  group  is  Ralph  W.  Will,  chapter 

president. 


*  manager  for  the  Southern  Bell  Telephone 
&  Telegraph  Company  in  South  Carolina, 
at  the  November  14th  meeting  held  at  the 
officers’  club  of  the  Charleston  Navy  Yard. 

Mr.  Shea  gave  a  brief  outline  of  the 
basic  principles  of  television  and  the  first 
methods  used  in  transmitting  pictures.  He 
discussed  the  problems  involved  in  long 
distance  transmission  of  television  and  the 
methods  employed  by  the  telephone  com¬ 
pany,  and  followed  with  a  demonstration  of 
how  light  waves  are  transformed  into  elec¬ 
trical  impulses  and  then  back  to  light 
waves. 

The  new  officers  were  presented  by  Capt. 
Henry  McCarley,  retiring  president,  and 
the  new  president,  Lt.  Glenn  Decker,  asked 
for  the  cooperation  of  all  members  in  in¬ 
creasing  the  interest  and  activity  of  the 
chapter  during  the  coming  year. 

“The  History,  Aims  and  Purpose  of  the 
AFCA”  was  the  subject  of  a  talk  by 
AFCA’s  National  Executive  Secretary, 
Col.  George  P.  Dixon,  at  the  December 
18th  dinner-meeting.  Col.  Dixon  covered 
the  history  of  the  association  from  the 
early  days  of  the  war  between  the  states 
to  the  present  time,  and  gave  an  up-to-date 
report  on  its  overall  activities.  At  the  con¬ 
clusion  of  his  talk,  he  presented  slides 
taken  of  the  1952  national  convention  in 
Philadelphia. 


The  Executive  Secretary  was  introduced 
by  Ralph  S.  Grist,  AFCA’s  Southeastern 
area  representative,  who,  together  with 
John  Owen,  secretary  of  the  Augusta-Camp 
Gordon  Chapter,  had  accompanied  (]ol. 
Dixon  from  Augusta  where  he  had  ad¬ 
dressed  the  chapter  there  the  previous  day. 

The  dinner-meeting  took  place  in  the 
(Columbia  Hotel,  Columbia,  and  was 
marked  for  its  enthusiasm  and  interest. 
Over  fifty  members  and  guests  were  pres¬ 
ent,  half  of  whom  drove  from  Charleston 
for  the  occasion. 

Washington 

A  capacity  audience  turned  out  to  hear 
Rear  Admiral  William  B.  Ammon,  Direc¬ 
tor,  Naval  Communications,  discuss  “The 
Navy’s  Contributions  to  Radio  Communica¬ 
tions”  at  the  chapter’s  November  12th 
luncheon  meeting. 

From  the  Navy's  first  introduction  to 
radio  in  1899,  when  Marconi  tested  some 
of  his  wireless  equipment  aboard  the  U.  S. 
Ships  NEW  YORK,  MASSACHUSETTS, 
and  PORTER,  to  the  million-watt  Navy 
transmitter  now  being  completed  at  Sno¬ 
homish  County,  Washington,  Admiral  Am¬ 
mon  unfolded  the  record  of  the  Navy’s  con¬ 
tributions  to  the  last  half  century  of  radio 
communications. 


The  many  enthusiastic  comments  fron, 
Washington  Chapter  members  concerning 
the  Admiral’s  talk  make  its  publication  ii 
Signal  a  “must”  and  it  will  appear  in  aL 
early  issue  so  that  all  members  may  enjo} 
this  excellent  summary  of  the  Navy’s  ac 
complishments  in  the  fields  of  main  interes* 
to  the  AFCA. 

Guests  at  the  head  table  were  presenter 
by  Rear  Adm.  Joseph  R.  Redman,  chapter 
president.  They  were:  Haraden  Pratt, 
telecommunications  advisor  to  the  Presi¬ 
dent;  Rear  Adm.  John  R.  Redman,  Direc¬ 
tor,  Communications-Electronics,  JCEC. 
and  the  following  representation  from  thr 
Navy:  Rear  Adm.  Joseph  N.  Wenger,  Capts 
R.  R.  Hay,  J.  A.  Morrison,  G.  K.  Car 
michael,  T.  L.  Greene,  D.  C.  Beard,  M.  F. 
Bowman,  F.  G.  Raysbrook,  G.  H.  Hamilton. 
P.  R.  Anderson,  L.  S.  Howeth,  and  F.  R. 
Furth. 

President  Redman  also  introduced  the 
following  members  in  the  audience:  Maj. 
Gen.  George  I.  Back,  Chief  Signal  Officer; 
Brig.  Gen.  J.  D.  O’Connell,  Deputy  Chief 
Signal  Officer;  Maj.  Gen.  D.  A.  L.  Wade, 
telecommunications  attache,  British  Em¬ 
bassy;  George  Ruehl,  president  of  the  Bal¬ 
timore  Chapter;  and  Rear  Adm.  Stanford 
C.  Hooper  who  presented  as  his  guest.  Con¬ 
gressman  Carl  Hinshaw  of  California,  mem¬ 
ber  of  the  Interstate  Foreign  and  Com¬ 
merce  Committee. 

Washington  Chapter  membership,  which 
has  been  growing  steadily  since  the  fall, 
has  now  reached  a  record  high,  with  the 
chapter  ranking  as  the  -second  largest  in 
the  association.  Credit  for  the  excellent 
growth  in  interest  and  strength  is  due  to 
the  leadership  of  President  Redman,  the 
hard  work  of  Chapter  Secretary  James  F. 
Coll  of  Western  Union,  and  the  efforts  of 
the  membership  chairman,  Philip  R.  Wat¬ 
son  of  P.  R.  Mallory  Co. 

Northeastern  University 

A  student  chapter  was  organized  at 
Northeastern  University,  Boston,  Mass.,  in 
December,  with  a  charter  membership  of 
fifty-six  students.  1st  Lt.  Frederick  H. 
Griswold  of  the  Signal  Corps  ROTC  staff  is 
serving  as  advisor  to  the  chapter. 

Chapter  officers  have  been  elected  as  fol¬ 
lows:  president — ^Jerrold  D.  Atlas;  vice- 
president — John  R.  Cressey;  secretary— 
James  C.  Manning;  treasurer — Robert  J. 
Kates,  Jr. 


Scene  at  the  first  anniversary  dinner-meeting  of  the  Scott-St.  Louis  Chapter  on  December  5th  at  which  AFCA  President  W.  W.  Watts  and 
Executive  Secretary  George  Dixon  were  guest  speakers.  At  the  headtable  are,  I  to  r:  Col.  Dixon,  Lt.  Gen.  Robert  W.  Harper,  Allan  Eisen- 

mayer,  Mrs.  Allan  Eisenmayer,  W.  W.  Watts,  and  Mike  Ebinger. 


\ 
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Folsom  Predicts  Marked  Expansion 
In  Television 

Frank  M.  Folsom,  President  of  the 
(ladio  Corporation  of  America,  in  a 
vear-end  statement  said  that  between 
150  and  200  new  television  stations 
are  expected  to  go  on  the  air  in  1953, 
bringing  approximately  five  million 
additional  families  within  TV  pro¬ 
gram  service  range. 

On  the  basis  of  this  expectation, 
plus  the  replacement  market,  he  said, 
it  is  believed  that  the  industry  will 
distribute  approximately  6,250,000 
new  television  sets  in  1953. 

Mr.  Folsom  said  that  the  annual 
“going  rate”  of  the  radio-television 
industry  is  now  estimated  at  $5  bil¬ 
lion,  and  that  analyses  of  market  po¬ 
tentials  indicated  a  continuing  up¬ 
ward  trend  in  1953,  with  the  industry 
rate  approaching  $6  billion  during 
the  latter  part  of  the  year. 

“Equipped  with  the  greatest  pro¬ 
duction  capacity  in  its  history,  the  ra¬ 
dio-television  industry  is  successfully 
meeting  the  dual  requirements  of 
manufacturing  for  the  national  de¬ 
fense  and  the  domestic  market,”  he 
stated.  “In  RCA,  this  is  largely  due 
to  the  outstanding  teamwork  of  em¬ 
ployees  and  the  splendid  cooperation 
of  suppliers. 

“While  defense  production  formed 
the  bulk  of  the  industry’s  output  in 
1952,  television  continued  to  be  the 
major  factor  in  the  civilian  field.  The 
6,000,000  television  receivers  pro¬ 
duced  during  the  year  added  more 
than  SI  billion  to  the  industry’s  gross 
income. 

“America’s  overwhelming  accept¬ 
ance  of  television  as  one  of  our  most 
powerful  mediums  of  entertainment. 


At  a  recent  meeting  with 
General  Dwight  D.  Eisen¬ 
hower,  then  President-elect, 

William  C.  DeVry,  president 
of  the  DeVry  Corp.,  and 
vice  president  of  the  AFCA 
Ch  icago  Chapter,  was 
pleasantly  surprised  to  learn 
that  Gen.  Eisenhower  was  a 
great  advocate  of  the  use 
of  motion  pictures  for  edu¬ 
cational,  as  well  as  morale¬ 
building  purposes.  General 
Eisenhower  also  discussed 
sound  movies  as  a  very 
newsworthy  source  of  bring¬ 
ing  pictures  in  the  armed  • 
forces  from  one  theater  of 
war  to  the  other,  so  that 
both  officers  and  men  could 
not  only  observe  their 
friends,  but  learn  how  they 
were  using  certain  methods 
to  good  advantage. 

L-R:  General  Dwight  D. 

Eisenhower;  T.  J.  Lafeber, 
general  manager  of  De- 
Forest's  Training,  Inc.,  one 
of  America's  largest  tele¬ 
vision  training  centers,  an¬ 
other  DeVry  institution;  E.  B.  DeVry,  vice  president  of  DeVry  Corporation;  and  William  C. 
DeVry. 

COMMUNICATIONS  INSTRUCTOR 

Instructors  in  communications  subjects  are  needed  at  the  Southwestern  Signal 
Corps  Training  ^Center,  San  Luis  Obispo,  the  Twelfth  United  States  Civil  Service 
Region. 

Entrance  salaries  pay  $4,205.00  and  $5,060.00  a  year.  Instructors  are  needed 
in  high-speed  radio  operation,  field  radio  repair,  fundamentals  of  electricity,  power 
unit  installation  and  maintenance,  wire  cable  splicing,  wire  carrier  and  repeater 
systems,  message  center,  manually  operated  central  office  switchboard,  and  teletype 
operation  and  maintenance. 

Applications  should  be  sent  to  the  Board  of  U.  S.  Civil  Service  Examiners, 
Southwestern  Signal  Corps  Training  Center,  Camp  San  Luis  Obispo,  Calif.  Applica¬ 
tions  and  additional  information  may  be  obtained  from  the  civil  service  secretary 
at  first-  and  second-class  post  offices,  or  from  the  office  of  the  Director,  Twelfth 
United  States  Civil  Service  Region,  630  Sansome  Street,  San  Francisco. 


culture,  and  news  is  shown  by  the 
fact  that,  in  the  last  six  years,  the 
public’s  investment  in  TV  receivers 
alone  amounts  to  more  than  $9  bil¬ 
lion.  This  represents  an  unparalleled 


At  a,  ceremony  held 
recently  in  the  office 
of  the  Chief  Signal 
Officer  of  the  Army, 
Maj.  Gen.  George  I. 
Back,  Mr.  Bruce 
Puisenberry  received 
the  Army's  Meritori¬ 
ous  Civilian  Service 
Award.  L-R:  Gen¬ 
eral  Back  congratu¬ 
lates  Mr.  Quisen- 
berry  as  Brig.  Gen. 
J.  D.  O'Connell, 
Deputy  Chief  Signal 
Officer,  looks  on. 


achieveme.it.  It  involved  the  manu¬ 
facture  and  distribution  of  approxi¬ 
mately  23,000,000  television  sets,  of 
which  nearly  21,000,000  are  in  use 
today.” 

Production  H ighlights 

Mr.  Folsom  noted  that  along  with 
television’s  growth,  the  public’s  inter¬ 
est  in  radio  broadcasting  “continues 
firm,”  with  distribution  of  9,000,000 
radio  sets  achieved  in  1952  and  ex¬ 
pectation  of  producing  that  many  in 
1953. 

Concluding,  Mr.  Folsom  said: 
“The  electronic  symbol  is  a  bright 
and  guiding  star  that  challenged  sci¬ 
ences  and  industry  to  advance  into 
new  fields  of  endeavor,  to  create,  and 
to  improve  with  quality  and  efficiency 
as  the 'standai;rfs.” 
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-for  packaging  delicate 


NEW  CARGO  PACKERS  TECHNIQUES 
ASSURE  SAFE  ARRIVAL  OF 
THE  MOST  SENSITIVE  ASSEMBLIES 


KEYER  ADAPTER 


FACSIMILE  TRANSCEIVER 


FREQUENCY  SHIFT  CONVERTER 


FACSIMILE  RECORDER 


ClIMAlE'MOOf  ^ACMACINC 


instruments! 

Complete  facilities  and  years  of  experience 
in  specification  packing  for 

SIGNAL  CORPS 
I  AIR  FORCE 
NAVY 

j  Economical,  efficient  handling  assured  by 

I  •  SPECIAL  PACKAGING 
I  EQUIPMENT 

!  •  EXPERTS  IN  MILITARY 

REQUIREMENTS 

1  •  ASSEMBLY  LINjE  METHODS 
O  COMPLIANCE  TO  ALL  DETAILS 
O  COMPETENT  ADVISORY  SERVICE 

Specifying  Cargo  Packers  for  complete 
packaging  service  means  thorough,  de¬ 
pendable  protection  for  the  most  fragile 
equipment  You  save  valuable  floor 
space,  costly  machines  and  the  need  for 
trained  packaging  personnel.  Cargo 
Packers  production  line  methods  save 
time,  detail  work,  costly  errors  and 
money!  The  new  illustrated  brochure  ex¬ 
plains  the  service  in  detail.  Requests  for 
copies  will  receive  prompt  attention. 
Ask  for  a  copy,  now! 


GE  Produces  Hydrogen 
Thyratrons  for  Defense 

General  Electric  recently  announced 
plans  for  production  of  a  type  of  elec¬ 
tron  tube  vital  to  the  operation  of 
high-power  radar  units  for  the  na¬ 
tion’s  radar  fence  being  built  by  the 
United  States  Air  Force. 

The  tubes,  known  as  hydrogen 
thyratrons,  have  never  been  available 
in  sufficient  quantities,-J)Ut  beginning 
this  month  G.  E.  will  build  several 
million  dollars  worth  annually  at  the 
company’s  Scranton,  Pa.,  plant. 

The  Scranton  plant  is  now  being 
converted  from  production  of  dish¬ 
washers  to  electron  tubes.  Produc¬ 
tion  of  hydrogen  thyratron  tubes  will 
be  the  first  tube  production  in  the 
plant. 

The  tubes  to  be  built  in  Scranton 
are  necessary  to  control  the  output  of 
the  radar  signal  in  high-power  radar 
units.  Several  types  of  hydrogen 
thyratrons,  including  the  type  to  be 
made  in  Scranton,  were  developed 
during  and  following  World  War  II. 

Protective  Sealing  for 
Components  Developed  by  FT&R 

An  entirely  new  approach  to  com¬ 
mercial  and  military,  equipment  de¬ 
sign  —  particularly  for  special  appli¬ 
cations — has  been  opened  to  industry 
through  the  successful  encapsulation 
of  selenium  rectifier  stacks  and  allied 
components. 

The  unique  development  in  com¬ 
ponent-sealing  is  the  result  of  re¬ 
search  at  Federal  Telephone  and  Ra¬ 
dio  Corporation,  Clifton,  N.  J.,  an 
Associate  of  the  IT&T. 

With  Federal’s  new  method  of  pro¬ 
tective  sealing,  it  is  now  possible  to 
assemble  transformers,  capacitors,  re¬ 
sistors,  and  components  —  intercon¬ 
nected  —  into  equipment  as  single 
blocks.  As  a  result,  entire  assemblies 
as  well  as  individual  units  can  be 
replaced  as  easily  as  plugging  in  a 
vacuum  tube.  This  avoids  the  neces¬ 
sity  of  time-consuming  repairs,  an 
important  consideration  in  the  re¬ 
placement  of  expendable  military  j 
equipment. 


THIS  DEPARTMENT’S  PRINCIPAL  S0URCE| 

Telecommunications 
Reports  \ 

Roland  C.  Davies,  Editor 
National  Press  Building 
Washington,  D.  C. 
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EXPORT  DIVISION:  CABIE  SPREXOIV,  NORTH  ADAMS,  MASS. 

"THRU-PASS"  AND  VITAMIN  "Q"  ARE  SPRAGUE  TRADEMARKS. 
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THRU-PASS  CAPACITORS  are  a  new  Sprague 
development  for  use  in  radio  interference  reduc¬ 
tion  in  communication  and  radar  equipment. 

•  Thru-Pass  Capacitors  not  only  reduce  to  a  negli¬ 
gible  value  the  effect  of  external  connection  inductance 
to  a  capacitor  but  they  also  have  a  minimum  length  of 
internal  path  for  radio  interference  currents.  Their per^ 
formance  is  closer  to  that  of  a  theoretically  ideal  capacitor 
than  that  of  any  other  paper  capacitort 

•  Electrically,  Thru-Pass  Capacitors  are  three-termi¬ 
nal  feed-thru  devices  which  are  connected  in  a  circuit 
in  a  manner  similar  to  a  low  pass  filter;  the  tab  or  lead 
terminals  are  connected  in  series  with  the  circuit  being 
filtered  while  the  case  is  grounded. 

•  The  threaded-neck  mounting  on  Type  102P  and 
103 P  Subminiature  Thru-Pass  Capacitors  is  designed 
to  give  a  firm  metallic  contact  with  the  mounting  sur¬ 
face  over  a  closed  path  encircling  the  feed-thru  conduc¬ 
tor  and  to  eliminate  unwanted  contact  resistance  so 
that  the  theoretical  eflf^ectiveness  of  these  new  units  is 
realized  in  practice.  The  milled  flats  on  the  threads 
help  ensure  vibration-proof  mounting  since  the  capac¬ 
itors  cannot  rotate  if  mounted  in  a  flatted  opening 
instead  of  the  usual  circular  hole. 

•  102P  and  103P  Capacitors  are  all  hermeti¬ 

cally  encased.  Glass-to-metal  solder-seal  terminals  are 


employed  in  order  to  assure  positive  protection  against 
severe  atmospheric  conditions. 

•  Both  types  are  impregnated  with  Vitamin  Q, 
Sprague’s  exclusive  inert  synthetic  impregnant,  in  or¬ 
der  to  provide  maximum  insulation  resistance  and 
minimum  capacitance  change  with  temperature.  Type 
102P  units  are  processed  for  -55°C  to  +85°C  opera¬ 
tion  while  Type  103P  units  have  their  top  operating 
temperature  extended  to  +12  5°C. 

•  Engineering  Bulletin  215  gives  full  details  and 
standard  ratings.  Write  on  your  business  letterhead 
for  your  copy  to  Sprague  Electric  Co..  287  .Vlarshall  St., 
North  Adams,  Massachusetts. 


TYPES  102P  AND  103P  5  AMPERE  THRU-PASS  CAPACITORS 
/  SHOWING  CHOICE  OF  LEAD  OR  TAB  TERMINALS 
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Two  Special  Purpose  Connectors  by 


as  a  Fox/ 


Battery  Connectors 

8*pin  type  for  both  A  and  B  batteries 
used  in  all  types  of  field  communication 
equipment.  “RUGGEDIZED”  for  extra 
security  and  long  service  life:  polarizing 
stud  is  ALL  METAL  and  all  metal 
parts  are  cadmium  plated  and 
sealed  with  an  iridite  sealer. 

Cable  may  be  brought  out  at 
any  desired  side  position  and 
locked.  Handy  bail  makes  removal  from 
inaccessible  places  easy. 


Quick  Disconnect 


Simply  push  male  and  female  members 
together  and  lock.  To  disconnect  with 
minimum  resistance,  pull  back 
sleeve  on  plug  shell  and  disconnect. 
Exceptionally  low  disengaging  force  required 
(less  than  6  lbs.,  excepting  pin  friction). 
Vibration  proof,  moisture-proofed 
with  synthetic  rubber  insert.  Meets 
AN  pin  pattern  and  voltage  requirements, 
in  accordance  with  MIL  C-5015. 

Plug  shell  and  coupling  sleeve  are 
aluminum  alloy,  cadmium  plated 
and  iridite-sealed. 

(Federal  Spec. 

QQP  —  416,  Type  2.) 


Wo  invito  your  inquiries  on  any  problems  con¬ 
cerning  connectors.  Oiir  wealth  of  engineering 
experience  in  this  specialty  is  at  your  service. 


Receptacle  Types: 

Round  flange  single 
hole  panel-mounted,  square 
flange  for  4  holts,  or  specially 
flanged  to  specification.  All  con¬ 
tacts  silver  plated. 


NEWS 

‘Audrey’— New  Electronic  Device 
Developed  by  Bell  Labs 

Development  of  an  electronic  tele¬ 
phone  device  which  can  understand 
and  intelligently  react  to  spoken  num¬ 
bers  was  announced  Jan.  5,  by  Bell 
Telephone  Laboratories,  which  said 
the  special  circuit — named  “Audrey” 
as  a  contraction  of  “automatic  digit 
recognizer”  —  automatically  deter¬ 
mines  which  of  10  numbers  from  one 
through  zero  has  been  spoken  into  an 
ordinary  telephone. 

In  its  present  form,  “Audrey”  re¬ 
sponds  by  flashing  an  appropriate 
light,  but  it  could  equally  well  control 
other  operations,  such  as  dialing 
mechanisms,  according  to  the  Labora¬ 
tories,  which  added  that  it  is  hoped 
eventually  to  add  other  sounds  to  the 
device’s  vocabulary. 

The  nerve  system  of  the  device  in¬ 
volves  much  of  the  same  sort  of 
eauipment  used  in  a  telephone  central 
office,  particularly  relays,  which  are 
the  heart  of  the  modern  dial  system. 
To  simplify  a  very  complex  electronic 
process,  the  newly-constructed  recog¬ 
nizer  operates  on  a  principle  of  mem¬ 
ory  and  matching.  In  other  words,  it 
listens  to  the  human  voice,  then  sorts 
the  speech  sounds  into  electrical  cate¬ 
gories  which  conform  in  their  own 
medium  to  sound  wave  patterns. 

Lt.  Col.  Robert  C.  Green 
Returns  to  CAA 

Major  General  Raymond  C.  Maude, 
Director  of  Air  Force  Communica- 
tions-Electronics,  at  Headquarters 
U.  S.  Air  Force,  paid  a  farewell 
tribute  to  “one  of  his  ablest”  C-E  staff 
officers,  as  Lt.  Colonel  Robert  C. 
Green,  Plans  and  Policies  officer,  re¬ 
turned  to  an  executive  post  with  the 
Civil  Aeronautics  Administration. 

Col.  Green  will  resume  his  former 
duties  as^  Chief  of  the  Airways  and 
Airport  Division,  International  Re¬ 
gion  of  the  CAA.  This  latest  tour  of 
active  duty  brings  Col.  Green’s  total 
active  commissioned  service  with  the 
Air  Force  over  the  twenty-year  mark. 

Col.  Green  and  Sen.  Maude. 


CORPORATIONS,  INC. 

41  South  Sixth  Street,  Newark,  N.  J. 
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PENNA. 


Marjorie  Ceoghegan 


SIGNAL  Managing  Editor  Resigns 

With  this  issue,  Marjorie  Geoghe- 
gan,  managing  editor  of  Signal, 
leaves  AFCA  and  Washington.  Mar¬ 
jorie  was  married  on  January  17th  to 
Mr.  James  M.  Ledwith  and  they  are 
now  living  in  Chicago. 

Marjorie  has  been  on  the  staff  of 
Signal  for  three  years,  specializing 
in  make-up,  layout  and  art  work. 
When  she  first  came  to  AFCA,  she 
was  editorial  assistant  to  Wallace 
Fingal,  then  editor  of  Signal,  and  has 
been  managing  editor  under  George 
P.  Dixon,  now  editor  of  the  maga¬ 
zine. 

All  of  us  at  AFCA  headquarters 
will  miss  Marjorie’s  cheerful  disposi¬ 
tion  and  ready  laugh  and  we  extend 
to  her  our  congratulations  and  ap¬ 
preciation  for  the  fine  work  she  has 
done  in  improving  the  looks  and  con¬ 
tent  of  Signal.  Good  luck  to  the  Led- 
withs! 

Westinghouse  Tour  for 
Dealers  and  Distributors 

Hundreds  of  Westinghouse  tele- 
vision-radio  dealers  from  all  over 
America  will  visit  Paris,  Nice,  Cannes, 
the  Riviera,  and  Rome  next  spring  as 
guests  of  Westinghouse.  The  air  voy¬ 
age  called  the  Westinghouse  “Euro¬ 
pean  Holiday”  was  announced  recent¬ 
ly  by  Mr.  T.  J.  Newcomb,  recently- 
appointed  manager  of  the  Westing¬ 
house  Electric  Corporation’s  Tele- 
\ision-Radio  Division. 

Dealers  will  be  transported  to  the 
Continent  in  luxurious  stratocruiser 
planes  and  will  take  planned  tours  of 
internationally  famous  pleasure  spots 
<  0  the  Continent  during  the  two-week, 
^dl-expense-paid  “European  Holiday.” 
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Technical  Service  Data  Sheet 
Subject:  INDEX  OF  AGP  CHEMICALS  FOR  METAL 
PRESERVATION  AND  PAINT  PROTECTION 
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Coating  Steel  with  Copper 
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WRITE  FOR  DESCRIPTIVE  FOLDERS  ON  THE 

lACP] 

ABOVE  CHEMICALS  AND  FOR  INFORMATION  ON 

ACP 

YOUR  OWN  MCTAL  PROTCCTION  PROUIMS 
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MARS  Anniversary 

Typical  of  the  area  “Open  House” 
(leinonstratioiis  arranged  to  observe 
the  Fourth  Anniversary  of  the  Mili¬ 
tary  Alliliate  Radio  System  26  No¬ 
vember  1952  was  the  one  held  at 
Third  Army  Headquarters,  Fort  Mc¬ 
Pherson,  Georgia. 

Captain  Warren  H.  Robson,  com¬ 
mand  director,  invited  the  public  to 
inspect  the  facilities  at  station  A4USA 
and  to  witness  transmission  of  a 
greeting  from  Lieutenant  General  A. 
R.  Rolling,  Commanding  General, 
Third  Army. 

The  text  of  General  Bolling’s  mes¬ 
sage  follows: 

On  this  CMA  the  fourth  anni¬ 
versary  of  MARS  CMA  it  is  a 
pleasure  to  send  greetings  to  the 
combined  network  of  military  sta¬ 
tions  and  licensed  amateur  radio 
operators  within  Third  Army  Area 
PD  traditionally  CMA  the  radio 
amateur  has  considered' his  hobby 


one  in  which  he  could  be  of  service 
to  his  community  IH)  never  has  this 
spirit  of  service  been  of  more  im¬ 
portance  to  the  welfare  of  the  com¬ 
munity  in  particular  and  the  na¬ 
tion  as  a  whole  as  it  is  at  this  criti- 
('al  time  PD  as  you  hear  and  copy 
these  words  CMA  I  want  you  to 
know  that  your  active  participa¬ 
tion  in  the  military  affiliate  radio 
system  is  appreciated  by  all  of  us 
who  are  concerned  with  the  defense 
of  our  country  PD  signed  A  PD  R 
PD  Bolling  CMA  Lieutenant  Gen¬ 
eral  C^IA  Commanding  General 
CMA  Third  Army  PD 

A  message  transmitted  from  MARS 
Headquarters  stations  WAR  and  AIR 
at  the  Pentagon  brought  greetings 
from  Secretary  of  Defense  Robert  A. 
Lovett : 

On  behalf  of  the  Department  of 
Defense  it  is  my  pleasure  to  extend 
congratulations  and  best  wishes  to 

the  militarv"  affiliate  radio  sv’stem 

«/ 

on  the  occasion  of  its  fourth  birth¬ 


Lt.  Gen.  A.  R.  Boiling,  Commanding  Gen¬ 
eral,  Third  Army,  inspects  Third  Army  MARS 
Headquarters  station  A4USA.  L-R:  *  Sgt. 
George  Campbell  and  Sergeant  First  Class 
Gordon  Yarte,  station  operators;  Colonel 
S.  P.  Collins,  Third  Army  Signal  Officer; 
Captain  W.  H.  Robson,  Third  Army  MARS 
Director,  and  General  Bolling. 

day  PD  As  a  result  of  your  splen¬ 
did  program  you  encourage  private 
citizens  to  become  interested  in 
military  communications  methods 
and  practices  PD  F^urthermore 
CMA  and  as  a  result  of  your  un¬ 
stinting  efforts  you  assist  in  the 
organization  and  ojieration  of  radio 
nets  for  morale  and  training  pur¬ 
poses  and  for  possible  use  by  mili¬ 
tary  commanders  or  local  civil  au¬ 
thorities  in  the  event  of  disaster  or 
emergency  and  also  during  any 
situation  which  causes  existing  offi¬ 
cial  and  commercial  communica¬ 
tion  clianuels  to  become  overloaded 
or  inoperative  PD  The  members  of 
MARS  are  to  be  commended  for 
their  excellent  record  of  public 
service  and  I  extend  them  every 
good  wish  in  their  further  en¬ 
deavors  PD 

New  Radio  Calls  for  Security  Force 

With  the  implementation  of  the 
Japanese  peace  treaty,  amateur  radio 
calls  assigned  to  Security  Force  per¬ 
sonnel  are  now  prefixed  KA  instead 
of  JA.  The  new  licenses  are  termec 
“Auxiliary  Military  Radio  Operator’^ 
Authorization”  rather  than  “amateur 
radio  license.” 


This  composite  was  sent  as  an  acknowledgment  to  all  who  participated  in  the  special  MARS 
program  celebrating  the  Fourth  Anniversary  of  the  group.  ■ 
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XJLere’s  the  news  you’ve  been  waiting 
for  — a  medium  power  transmitter  (100 
watts)  that  solves  the  problem  of  televi¬ 
sion  interference  once  and  for  all.  The 
Hallicrafters  HT-20  is  the  answer.  Com¬ 
pletely  tested  in  the  lab  and  in  the  field, 
here  is  a  transmitter  that  is  truly  T.V.I. 
Proofed*. 

This  is  not  simply  a  revamped  design, 
but  completely  new  circuitry  to  meet  this 
problem.  Physically,  too,  the  entire  trans¬ 
mitter  is  new  from  the  massive,  two-piece, 
completely  rigid  chassis  to  the  electrical 
air  cooling  system  of  the  final  amplifier 
4ube. 

See  this  newest  Hallicrafters  — get  the 
complete  story  of  the  finest  transmitter, 
dollar  for  dollar,  on  the  market  today.  Or 
write  Hallicrafters  direct  for  full  details. 


Check  these  features! 

•  100  watts  carrier  power  with  high  level 
(Class  AB2)  modulation  on  any  band. 

e  Continuous  coverage,  with  overlapping 
bands,  from  1.7  to  30  me. 

•  Compact,  efficient  design.  Amazing  for 
its  power.  The  HT-20  is  20Vi''  long,  1  P/4" 
high  and  16^/4"  deep. 

•  Weight  of  transmitter,  in  cabinet,  105 
pounds.* 

•  All  transformers  and  chokes  operate 
"cool"— maximum  temperature  rise  of  40 
degrees.  This  means  fewer  replacements, 
long  operating  life. 

•  Operates  equally  well  from  relay  rack  or 
in  cabinet  on  table  top. 

•  Uses  117  volts,  60  cycle  AC. 

•  Moderate  cost. 


•t*  T.V.I.  PROOFED  —  means  that  this  transmitter 
has  circuitry  specifically  designed  to  eliminate  spurious 
and  harmonic  energies  that  result  in  television  interference. 


World^s  Leading 

Manufacturer  of  Precisiefn  Radio,  Television 

CHICAGO  2  4,  ILL. 
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Four  TUNG-SOL  ELECTRON  TUBES  receive  a 
terrific  jolt  as  a  heavy  steel  battering  ram  smashes 
against  the  movable  table  on  which  they  are  mounted, 
l^ch  tube  is  in  a  different  position  to  determine  sta¬ 
bility  in  all  directions.  With  an  acceleration  up  to  one 
thousand  times  the  pull  of  gravity,  this  machine  can 
give  tubes  a  wicked  beating. 

Vigorous  Quality  Control  procedures  such  as  this  give 
Tung-Sol  Tubes  the  exceptionally  high  degree  of  uni¬ 
formity  preferred  by  the  armed  services.  Quality 
Control  is  a  whole  series  of  exacting  tests  and  inspec¬ 
tions  which  point  the  way  to  better,  more  dependable 
tubes — sturdier  both  mechanically  and  electrically. 

Tung-Sol  Tubes  for  radio,  TV  and  special  industrial 
applications  means  top  performance,  longer  and  more 
efficient  service  life,  plus  lowest  maintenance.  You’ll 
find  complete  satisfaction  with  Tung-Sol  Tubes  and 
Tung-Sol  Service. 

Write  for  sales  or  engineering  information. 

TUNG-SOL  ELECTRIC  INC,  Newark  4,  N.  J. 
Sales  Offices :  Atlanta  •  Chicago  •  Culver  City 

Dallas  •  Denver  •  Detroit  •  Newark 


TUNG-SOL* 

ELECTRON  TUBES 


for  Reliable  Service 


TUNG-SOL  MAKES  All-Glass  Sealed  Beam  Lamps, 
Miniature-Lamps,  Signal  Flashers,  Picture  Tubes,  Radio,  TV 
and  Special  Purpose  Electron  Tubes. 
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Application  for  MARS  Membership 

Army  and  Air  Force 

Recently  requests  have  come  to  the  Signal  office  for 
membership  in  MARS.  For  the  information  of  the  read¬ 
ers,  we  do  not  handle  MARS  membership,  but  those  in¬ 
terested  in  joining  either  Army  or  Air  Force  MARS 
should  follow  the  following  procedure. 

Army  MARS:  Apply  to  the  MARS  Director  of  the 
Army  Command  in  the  United  States  under  whose  juris¬ 
diction  the  applicant  is  stationed  or  resides,  or  apply  to: 
Chief,  Army  MARS 
Office  of  the  Chief  Signal  Officer 
The  Pentagon 
Washington  25,  D.  C. 

Air  Force  MARS:  Apply  to  the  MARS  Director  of  the 
numbered  Air  Force  in  which  the  applicant  is  stationed 
or  resides,  or  apply  to: 

Chief,  Air  Force  MARS 
Department  of  the  Air  Force 
Directorate  of  Communications 
The  Pentagon 
Washington  25,  D.  C. 

Membership  in  both  Army  and  Air  Force  MARS  is 
voluntary  and  is  open  to  all  military  personnel,  including 
ROTC,  National'  Guard,  Active  and  Reserve  personnel, 
and  civilians  over  21,  who  hold  a  valid  FCC  amateur 
license. 


Air  Force  Communications  Executives 

(Continued  from  page  19) 

cations-electronics  matters.  In  conferences,  he  discusses 
some  of  the  most  important  personnel,  operational  and 
organizational  problems  facing  the  Armed  Forces  and 
civilian  industry  today. 

In  the  final  analysis,  it  can  be  stated  that  the  Com- 
munications-Electronics  Staff  Officer  Course  is  guided  by 
the  Air  University  principle  that  “the  command  exists 
solely  for  the  purpose  of  carrying  out  an  assigned  mis¬ 
sion;  that  all  activities  within  the  command  and  all  indi¬ 
viduals  assigned  to  the  command  must  contribute  to  its 
accomplishment;  any  action  which  does  not  contribute 
is  wasted  effort.”  The  Course  recognizes  that  communi- 
cations-electronics  can  be  either  a  supporting  activity  of 
the  command  in  accomplishing  a  command  mission  or 
that  communications-eleCtronics  may  be  the  primary  mis¬ 
sion  of  the  command  itself.  It  realizes,  too,  that  effective 
command  and/or  staff  work  in  support  of  a  mission — 
without  wasted  effort — is  a  creative  art;  that  effective¬ 
ness  cannot  be  taught,  but,  like  any  other  creative  art,  its 
mastery  depends  upon  knowledge,  and  upon  skills  and 
techniques  that  can  be  taught.  The  Communications- 
Electronics  Staff  Officer  Course,  strives  to  impart  that 
knowledge  and  to  teach  those  skills  and  techniques  to  the 
senior  Communications-Electronics  Staff  Officers  of  the 
USAF. 

Post  Script — Reports  from  over  the  world  attest  to  the 
gratifying  work  being  done  by  “Communications  execu¬ 
tives”  who  have  been  graduated  from  the  CE-SOC.  To 
the  communications-electronics  officer  who  has  not  yet 
attended  the  School  I  can  say  without  reservation  that 
you  have  a  stimulating  and  valuable  experience  awaiting 
you.  To  the  reader  who  will  not  have  the  opportunity 
to  attend  the  course  I  can  say  sincerely  that  inquiries 
about  the  course — or  contributions  to  it — will  be  wel¬ 
comed  at  any  time,  either  in  person  or  via  the  U.  S.  Mail. 

•  ■  ■  ^  ■  mmm 
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THE  PRODUCTION  UNIT 


IS  LIKE  THE  SAMPLE  .  .  .  AND 


EACH  PRODUCTION  UNIT  IS  LIKE  THE 


OTHER  .  .  .  ELECTRICALLY  AND 


MECHANICALLY  ! 


* 
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PHOTOGRAPHY 


SIGNAL'S  FIRST  PHOTOGRAPHIC  ISSUE 


The  May- June  1953  issue  of  SIGNAL  Magazine  will  be  devoted  to 
Photography  and  the  Photographic  Industry.  Spotlighted  In  the  enlarged 
feature  section  will  be:  Personalities  In  the  photographic  world  .  .  .  Hints  for  Improved 

amateur  picture  taking  .  .  .  Stories  of  companies  which  have  pioneered  In  the  industry  .  . 


Advancement  of 
Services*  .  .  . 


commercial  photography 
New  and  interestmg  books. 


War  and  peace  photography  in  the 


In  thb  all-  photographic  section,  space  will  be  reserved  for  a  number  of  ’’Company  ^ 

Articles’*.  These  stories  (on  a  first-come -first-served  basis)  will  tell  the  history  of  your 

company  and  Its  products.  Articles  for  our  ” Who’s  Who”  will  be  welcomed.  Your  candidates 

for 'thb  department  may  Include  inventors,  scientists,  photographers,  company  officials  or  anyone 

distinguished  In  the  field.  News  of  happenings  in  the  photographic  industry —  new  equipment 

on  the  market — helpful  suggestions  for  the  amateur  photographer — all  will  be  used  to  the  best  advantage  of  our 
readers  and  you. 


Above  all, 
estimated  thirty 
Industry  and  the 
advantage  of 


keep  your  name  before  the  members  of 
thousand  readers  of  SIGNAL  including 
Services.  Place  your  advertising .  in 
publicizing  your  products  before  this  vital 


AFCA,  and  the 
key  people  in 
SIGNAL  and  take 
group.  Rates  for 


advertising  are  listed  on  the  next  page.  Deadline  for  advertising  copy  for  the  Photographic  Issue  is  April  1 5,  1 953. 


Qei  Ut  ^qc444^  !  ! 

B»  Representmel  in  SIGNAL’S  FIRST 

PHOTOGRAPHIC  ISSUE 


The  abore  material  is  a  reproduction  of  the  center  spread  of  a  brochure  recently  sent  to  all  photographic  companies 
and  those  who  would  be  interested  in  SIGNAL'S  first  all  photographic  issue.  Below  are  listed  AFCA's  group 
members  in  the  photographic  industry  as  they  appeared  on  the  4th  page  of  the  brochure. 


AFCA  Croup  Members  in  the  Photographic  Industry 


Argus  Cameras,  Inc. 

DeVry  Corporation 
Eastman  Kodak  Company 
Federal  Mfgr.  &  Eng.  Co. 
General  Aniline  &  Film  Corp. 


General  Electric  Company 
Graflex,  Inc. 

Haloid  Company 
Hycon  Manufacturing  Company 
Ilex  Optical  Company 
Society  of  Motion  Picture  Engineers 


Remington  Rand,  Inc. 

Simmon  Brothers,  Inc. 

Technicolor  Motion  Picture  Corp. 
,Wollensak  Optical  Company 
Photographic  Society  of  America 


These  companies  and  organizations  in  the  photographic  world  as  members  of  the  AFCA  take  an  active  part  in  carrying 
sout  the  objectives  of  the  Association.  Other  companies  are  extended  a  sincere  invitation  to  join  at  this  time.  For  further 
information,  contact  the  Executive  Secretary,  George  P.  Dixon. 
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A  windjammer,  lazy  in  a  summer  breeze— a  flat  top,  kniflng  through 
a  sullen  sea  .  .  .  have  this  in  common  .  .  .  Times  Facsimile  equipment 
N.  .  .  for  the  speedy  reception  of  weather  charts  and  other  important 
information.  ★★★★★★★  The  ship  illustrated  is 
"The  Eagle",  a  full  rigged  295  ft  Coast  Guard  training  bark  based 
at  the  U.  S.  Coast  Guard  Academy  in  New  London,  Connecticut. 


540  W,  58th  Sfreet,  New  York  19,  N.  Y.  •  1523  L  Street,  ti.W.,  Washington  5,  D.  C 


DESIGNERS  AND  MANUFACTURERS  OF  FACSIMILE  COMMUNICATIONS  EQUIPMENT  FOR  OVER  15  YEARS 


nies 
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Stabilization  Processing 
With  Sea-Water  Solutions 

The  use  of  sea  water  in  the  stabili¬ 
zation  processing  of  film  and  paper 
was  explained  and  demonstrated  by 
Mr.  W.  C.  Burner  and  Mr.  S.  Levinos 
at  the  first  1952-1953  technical  meet¬ 
ing  of  the  Monmouth  Chapter,  Soci¬ 
ety  of  Photographic.  Engineerfe  held 
recently  at  lort  Monmouth.  Mr. 
Levinos  traced  the  developing  of  sta¬ 
bilization  processing,  in  which  the 
washing  step  is  eliminated  with  a 
great  saving  of  time  and  water.  After 
explaining  that  a  further  saving  of 
fresh  water  might  be  profitable  in 
ship-board  applications  and  in  areas 
where  only^salt  water  is  available,  it 
was  shown  that  the  necessary  solu¬ 
tions  may  be  made  with  normal  sea 
water  without  any  treatment  whatso¬ 
ever.  Pictures  of  the  audience  were 
exposed  and  processed  with  the  sea¬ 
water  solutions  during  the  meeting 
and  prints  were  made  with  a  water 
resistant  paper. 

Briefly,  the  process  is  a  new  rapid 
method  for  the  processing  of  photo¬ 
graphic  filnr  and  prints  perfected  by 
personnel  of  the  Signal  Corps  Engi¬ 
neering  Laboratories,  Fort  Mon¬ 
mouth,  New  Jersey.  The  key  step  in 
the  process  involves  coTT^ersion  of  the 
unexposed  silver  halide  to  a  light 
transparent,  light  insensitive  form, 
thereby  eliminating  the  necessity  for 
washing.  Processing  time  for  films  is 
about  one-tenth  that  of  conventional 
processes ;  waterproof  photographic 
paper,  a  requisite  of  this  new  tech¬ 
nique,  is  processed  in  about  one-half 
the  normal  time.  Films  or  prints  are 
developed  in  a  specially  formulated 
amidol  developer,  transferred  to  a 
stop  bath,  and  then  stabilized  by  im¬ 
mersion  in  a  solution  of  thiourea,  the 
stabilizing  agent.  Permanence  of  the 
processed  materials,  although  not  of 
archival  quality,  -is  considered  very 
good. 

Infrared  and  Ultraviolet  Photography 

A  Kodak  data  book:  “Infrared  and 
Ultraviolet  Photography,”  has  been 
published  by  the  Eastman  Kodak  Co. 
As  indicated  in  the  title,  this  handy 
and  convenient  little  booklet  covers 
infrared  and  ultraviolet  photography 
in  most  of  its  phases. 

As  is  well  known,  infrared  photog¬ 
raphy  extends  the  vision  of  the  cam¬ 
era  beyond  the  limits  of  the  human 

£0 


eye,  affording  a  new  photographic 
and  pictorial  dimension,  as  well  as  a 
medium  for  making  record  and  tech¬ 
nical  photographs  not  otherwise  pos¬ 
sible.  Infrared  photography  pene¬ 
trates  haze  and  renders  the  sky,  green 
foliage,  fabrics,  etc.  in  a  manner  en¬ 
tirely  different  from  ordinary  photog¬ 
raphy. 

On  the  other  hand,  ultraviolet  pho¬ 
tography  serves  in  examining  subjects 
not  responsive  to  ordinary  photo¬ 
graphic  methods.  Investigation  of 
questioned,  altered  and  faded  docu¬ 
ments,  restoration  in  works  of  art, 
the  detection  of  invisible  inks  and 
fingerprints  on  a  multi-colored  sur¬ 
face  are  frequently  possible  by  ultra¬ 
violet. 

The  booklet  contains  information 
compiled  to  assist  photographers  with 
or  without  experience  in  these  fields. 
Technical  applications  are  described 
in  some  detail.  Pages  3-27  give  ex¬ 
tensive  data  on  infrared  procedure; 
ultraviolet  techniques  are  described 
on  pages  28-37.  A  brief  bibliography 
is  listed  on  pages  38-40. 

$10,000  Graflex  Photo  Contest 

To  Award  48  Cash  Prizes 

The  1953  Graflex  contest,  for  which 
the  prize  money  has  been  doubled 
over  previous  years,  will  run  until 
February  15,  1953.  It  features,  also, 
the  addition  of  a  new  Picture-Story 
division  which  will  offer  a  total  of 
$3,150  for  eight  winning  stories.  First 
prize  in  this  division  will  be  $1,000. 

Another  new  Press  division,  open 
only  to  professional  news  photog¬ 
raphers,  has  also  been  added  to  the 
contest.  In  all,  48  cash  prizes  will  be 
awarded,  and  to  break  down  compe¬ 
tition  fairly,  separate  classes  have 
been  set  up  in  the  black  and  white 
division  for  teen-agers,  non-profes¬ 
sionals,  and  professionals.  Eight 
prizes  will  be  given  in  each  class,  thus 
eliminating  competition  between  ama¬ 
teurs  and  professionals.  The  Color 
division  and  the  Picture-Story  divi¬ 
sion  will  be  open  to  all  three  classes. 
Pictures  in  each  division  will  be 
judged  by  a  separate  panel  of  judges. 

The  contest  is  open  to  all  pictures 
made  with  any  model  Ciro-flex  or 
Giro  35,  as  well  as  to  pictures  made 
with  Graphic  and  Graflex  cameras, 
including  the  new  Graflex  22.  There 
is  no  limit  on  subject  matter,  and  all 
pictures  made  anywhere  in  the  world 
since  December  1,  1951  will  be 
eligible. 


Seventh  Annual  Photo  Show, 

New  York  City,  Feb.  12-16, 1953 

The  Seventh  Annual  Photo  Show 
will  be  held  in  Grand  Central  Palace, 
New  York  City,  February  12  to  16, 
1953. 

The  show,  which  in  former  years 
was  held  in  the  71st  Regiment 
Armory,  34th  Street  and  Park  Ave¬ 
nue,  New  York  City,  will  have  26,000 
square  feet  more  of  space  in  its  new 
location  than  was  available  in  the 
Armory  according  to  Wilfrid  L. 
Knighton,  Managing  Director  of  the 
show.  About  150  domestic  and  for¬ 
eign  manufacturers  of  photographic 
equipment  and  accessories  will  ex¬ 
hibit  their  products  on  two  floors  and 
a  stage  will  be  provided  for  enter¬ 
tainment  programs. 

New  Swiss  Wide-Angle  Lens 
For  Aerial  Work 

A  new  wide-angle  lens  for  aerial 
cameras  that  gives  much  clearer, 
sharper  pictures  from  thousands  o'f 
feet  up  was  described  to  the  Inter¬ 
national  Society  of  Photogrammetry 
meeting  which  recently  closed  in 
Washington^  D.  C.  An  outstanding 
feature  of  the  new  lens  is  that  even 
the  extreme  corners  of  pictures  get 
the  light  necessary  for  good  defini¬ 
tion.  In  other  wide-angle  types,  so 
far  constructed,  the  light  fades  off 
towards  the  corners.  The  lens  con¬ 
tains  ten  separate  pieces  of  ground 
glass,  some  curved  inward  and  some 
outward.  The  lens  was  developed  by 
Dr.  Ludwig  Bertele  of  the  Henry 
Wild  Co.,  Herrbrugg,  Switzerland. 

Annual  Photogrammetiy  Meeting 

• 

Over  1000  experts  in  the  field  of 
photogrammetry  met  in  Washington 
January  14-16  at  the  19th  Annual 
Meeting  of  the  American  Society  of 
Photogrammetry. 

Photogrammetry  is  the  science  of 
obtaining  measurements  from  photog¬ 
raphy.  Normally,  the  science  is  asso¬ 
ciated  closely  with  cartography,  since 
map-making  from  aerial  photography 
is  the  largest  user  of  photogrammetric 
techniques. 

The  applications  of  photogram¬ 
metry  include  many  major  fields, 

from  medicine  to  atomic  warfare. 

# 

It  is  a  recognized  fact  that  during 
the  last  war  that  over  90%  of  intelli¬ 
gence  information  gained  by  our 
armed  forces  was  from  photography 
and  its  analysis  by  photogrammetric 
techniques. 
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B  There  can  be  no  room  for  doubt  in 

the  continuity  and  fidelity  of  your 
broadcast.  Precisely  the  reason  you 
demand  —  and  get  —  the  best  in 
transmitting  and  studio  equipment. 

Nor  should  you  compromise  with 
quality  in  the  tape  recorder  you 
select. 

In  AMPEX  Recorders  you  will  find 
the  same  matchless  reliability  and 
performance  you  expect  of  your 
transmission  equipment . . .  and  for 
the  same  reason  —  they  are  engi¬ 
neered  to  the  highest  professional 
standards. 

AMPEX 

^  brings  you  these  cost- saving  operating  advantages: 

•  IJNINTERRVPTED  SERVICE 

Under  the  demand  of  heavy-duty  programming,  AMPEX  Re¬ 
corders  deliver  thousands  of  hours  of  unbroken  service.  Recently 
a  set  of  AMPEX  heads  was  returned  from  Honolulu  for  routine 
replacement  after  11,000  hours  continuous  use,  17  hours  a  day. 
The  heads  were  still  within  AMPEX  sp>ecifications  for  new  heads 
and  had  several  thousand  more  hours  of  use  remaining. 

•  IRINIMIJM  *«DOWN  TIME^ 

AMPEX  Recorders  are  designed  for  thousands  of  hours  of  con¬ 
tinuous  operation  with  minimum  '’down  time,"  resulting  in  low  . 
maintenance  costs  and  protection  from  sudden  broadcast  failures. 

•  ACCURATE  TIMING 

AMPEX  split-second  timing  accuracy  protects  your  programs 
and  commercials  from  embarrassing  time  overlaps. 

•  HIGHEST  FIDELITY 

Even  when  programs  are  repeatedly  transcribed  from  one  tape 
to  another,  there  is  no  noticeable  build-up  of  noise  level,  “wow” 
or  distortion. 

•  LONG  LIFE 

AMPEX  Recorders  are  designed  and  built  for  years  of  service 
.  dependability.  Its  recordings  match  established  NARTB  stand¬ 
ards.  When  you  have  an  AMPEX,  you  have  a  machine  built  for 
years-ahead  performance. 

IF  YOU  PLAN  FOR  TOMORROW,  BUY  AN  AMPEX  TODAY 


MAGNETIC  RECORDERS 


AMPEX  ELECTRIC  COMPANY 

934  CHARTER  STREET  •  REDWOOD  CITY,  CALIF. 
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Presenting 
A  thorough  and 
accurate  treatment  of 

BASIC  RADAR  CIRCUITS 


VV^ith  this  single  reference  nnmual  can 
quickly  give  yourself  a  background  in  the 
fundamentals  of  rudar.  ddic  book  covers 
the  subject  for  all  engineers  and  physicists 
who  arc  concerned  with  electronic  applica¬ 
tions.  Reflecting  the  broad  experience  of 
M.I.'r.  radar  specialists,  it  deals  with  pulse 
circuits  and  high-frequency  devices  com¬ 
mon  to  nearly  all  radar  equipment.  Idic 
lucid  explanations  of  circuit  operation  arc 
based  on  physical  concepts  and  make  free 
use  of  numerical  examples. 

PRINCIPLES 
OF  RADAR 

Ry  Members  of  the  St.ifF-of  the  Radar  School, 
Massachusetts  Institute  of  'lechnology 

Third  Edition 

by  J.  FRANCIS  RFINTjFS 

Assistant  Professor  of  Communicati<nis 

•ind  GODFRF.Y  1'.  COATK 

•  formerly  Assistant  I’rofessor  of  Electrical  Engi¬ 
neering,  Massachusetts  Institute  of  Technology 

1065  pages,  6  x  9,  642  illustrations,  $7.75 

This  book  was  prepared  originally  to  give 
a  sound,  rapid  grounding  in  radar  prin¬ 
ciples  and  their  wartime  applications.  In 
the  present  edition  the  reader  will  find 
this  sound  radar  material  brought  abreast 
of  practice  and  presented  more  clearly, 
through  complete  reorganization  and  re¬ 
writing  of  nearly  all  the  book. 

Check  this  book  for  accurate  data  on: 

Discernment  of  Signals  Characteristics  of  Noise 


and  Noise 

Types  of  Radar  Equip- 


Noise  Figure 
Input  Admittance 
Power  and  Power 
Capacity 

Electronic  Tuning,  Hys¬ 
teresis,  and  Load  Ef¬ 
fects 


S..P  G.n.r«„r  ElecSTuning. 

Tube  and  Wiring  teresis,  and  Load 

Capacitances  fects 

Applications  of  Artificial  Risks  Diagrams 
Trans -Sine-wave  Choke  Joints 
Components  of  Video  Attenuators 
Pulses  And  many  others 

Book  Dept/  SIGNAL 

Armed  Forces  Communications  Association 
1624  EYE  STREET,  N.W. 
WASHINGTON  6.  D.  C. 


ESSEISTIALS  OF  MICROWAVES.  By 
Robert  B,  Muchmore,  John  Wiley  & 
Sons,  Inc.,  236  pages,  $4.50 

A  book  with  one  purpose — to  present 
facts  that  will  enable  the  reader  to  un¬ 
derstand  microwave  apparatus  and  its 
functions. 

Mr.  Muchmore  begins  his  hook  with 
the  laws  of  electricity  and  magnetism 
as  they  have  been  discovered  since  the 
early  eighteen-hundreds.  Using  these 
basic  laws  as  guides,  he  then  discusses 
modern  developments  in  microwave  ap¬ 
paratus.  His  clear  and  logical  presenta¬ 
tion  of  written  material  is  further  clari¬ 
fied  by  two  hundred  and  two  apt  illu- 
!  St  rat  ions. 

In  order  to  enable  the  novice  to  easily 
grasp  the  basic  physical  principles  that 
underlie  the  operation  of  all  microwave 
devires  the  author  stresses  the  physical 
pictures  and  presents  concepts  in  words 
rather  than  in  mathematics,  hut  for  the 
I>racticing  engineer  or  technician  the 
autlior  also  presents  the  mathematical 
formulas. 

I  The  final  chapter  on  measurements  is 
perhaps  a  fitting  close,  because  all  the 
previously  described  phenomena  and 
apj)aratus  are  interpreted,  described. 

I  and  judged  on  the  basis  of  the  measure- 
;  ments  that  can  he  made. 

!  ESSENTIALS  OF  MICROWAVE  is 
'  an  excellent  survey  for  anyone  who 
wants  to  obtain  or  improve  his  appre¬ 
ciation  of  this  particular  field  of  ac¬ 
tivity. 

THE  JSEW  DICTIOJSARY  OF  AMERI- 
CAIS  HISTORY.  By  Michael  Martin 
and  l^onnrd  Geiher.  Philosophical  Li¬ 
brary,  695  pages.  $10.00 

A  ready  reference  source  nowhere 
else  available  in  the  literature  of  Amer¬ 
ican  history.  It  is  uni(|ue  in  the  field,  in 
having  successfully  consolidated  in  one 
-  volume  more  than  4.000  articles,  alpha- 
lK*tically  arranged,  which  cover  the  ma¬ 
terials  of  American  history. 

In  keeping  with  contemporary  de¬ 
mands  the  authors  have  encompassed 
the  entire  scope  of  American  history 
from  early  colonial  period  to  mid-1952. 
While  not  eschewing  the  conventional 
political  and  military  events,  they  have 
jjeen  careful  to  cover  the  significant  de¬ 
velopments  in  economies,  finance  and 
hanking,  labor  relations,  constitutional 
and  administrative  law,  social  security, 
literature,  science,  commerce,  interna¬ 
tional  relations,  foreign  policy,  educa¬ 
tion.  and  the  arts. 

This  comprehensive  and  scholarly 
work  will  enable  the  teacher,  scholar, 
student  and  layman  to  pinpoint  quickly 
the  object  of  search,  whether  it  he  a 
name,  place,  event,  catch-phrase,  or  any 
Oilier  item  in  the  field. 
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FRANK  MARTINS.  Manager 

THREE  BATTLES:  Arnaville,  Altuzzo, 
and  Schmidt.  By  Charles  B.  MacDon¬ 
ald  and  Sidney  T.  Mathews.  Office  of 
the  Chief  of  Military  History,  De 
partment  of  the  Army,  443  pages 
$4.00. 

Devoted  to  the  exploits  of  small  units 
in  battle,  this  latest  volume  in  the  series 
U.  S.  in  W  orld  W  ar  //  is  the  first  that 
focuses  exclusively  on  the  battalions, 
the  platoons,  and  individual  soldiers 
that  fought  in  the  lines. 

“River  Crossing  at  Arnaville”  and 
“Objective:  Schmidt,"  both  by  Mr. 
MacDonald,  are  the  stories,  respective 
ly,  of  a  battle  that  started  badly  and 
ended  in  victory,  and  one  that  began 
with  an  unexpectedly  easy  success  and 
turned  into  tragic  defeat. 

“Break-Through  at  Monte  Altuzzo, 
by  Mathews,  is  the  account  of  how. 
after  a  succession  of  misguided  efforts, 
a  comparative  handful  of  men  from  the 
mighty  Fifth  Army  penetrated  the  for 
midahle  Gothic  Line  defenses  in  Italy. 

This  is  the  fourteenth  volume  to  be 
published  in  the  World  War  II  series 
now  being  prepared  by  the  Office  of  the 
Chief  of  Military  History,  Department 
of  the  Army. 

RADIO  SPECTRUM  COIS  SERF  ATI  OJS. 
A  report  of  the  Joint  T'*chnical  Ad 
risory  Committee  IRE-RTMA.  Me 
Graw-Hill  Company,  Inc.,  221  pages 
$5  00 

Here  is  a  realistic  review  of  the  prop 
erties  of  radio  transmission  and  discus 
sion  of  the  course  to  he  pursued  to  as 
sure  fViaximum  benefits  in  its  use.  Clear 
Iv  and  factually  the  volume  presents 
the  point  of  view  that  the  radio  spec 
trum  is  a  public  resource  requiring  the 
s^me  wise  conservation  practiced  with 
forests,  farmlands,  and  mineral  wealth. 

Divided  into  six  parts,  it  begins  with 
a  historical  survey  reviewing  the  de 
velopment  and  increasing  use  of  the  ra 
dio  spectrum.  The  other  parts  sum 
marize  the  present  state  of  knowledge 
of  the  various  regions  of  the  spectrum, 
present  an  ideal  allocation  table,  offei 
specific  suggestions  to  bring  the  actual 
allocation  in  line  with ^he  ideal,  and 
give  an  extensive  bibliography  of  the 
material  in  the  field. 


THE  FORGOTTEN  REPUBLICS.  By  Clarence  A.  Manning.  Philosophical  Library 
264  pages,  $2.75.  .  .  .  Three  Baltic  Republics — Estonia,  Latvia,  and  Lithuania 
— the  countries  whose  fate  in  the  last  decade  has  been  passed  over  in  silenct 
raise  the  question  of  the  rights  of  small  peoples  whose  ideals  are  the  ideals  o 
civilization  and  whose  future  is  the  future  of  humanity. 
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made  from  SILECTRON  strip 

(grain-oriented  silicon  steel) 


The  use  of  ”E”  cores,  wound  from  grain-oriented  silicon  steel,  results  in 
weight  and  size  reduction  as  well  as  higher  efficiency  and  possible  cost 
savings.  ’*E”  cores  can  be  supplied  in  a  variety  of  window  sizes  and  core 
areas  from  1,  2,  4  or  12-mil  Silectron  strip,  for  high  or  low  frequency 
3-phase  applications.  •  All  Arnold  cores  are  made  by  precision  methods, 
and  carefully  tested  under  closely  controlled  conditions  to  assure  highest 
quality  and  reliability.  We'll  welcome  your  inquiries. 


C- Cores  to  meet  any  requirement 

For  your  single-phase  applications, 
Arnold  **C”-Cores  are  available  in 
any  shape  and  quantity,  and  in  any 
size  from  fractions  of  an  ounce  to 
hundreds  of  pounds  .  .  .  wound 
from  Silectron  strip  in  a  wide 
range  of  ultra-thin  and  heavier 
gauges.  (Sizes  up  to  10  Ibj.  in 
12-mil  strip;  to  any  weight  in 
thinner  gauges.) 
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Letters 

to  the 

Editor 

Admiral  Story 

My  dear  Colonel  Dixon: 

You  and  your  staff  did  a  wonderful 
job  on  the  Admiral  Corporation  article 
which  ai)peared  in  the  latest  issue  of 
Signal.  It  was  .read  here  with  a  great 
deal  of  interest. 

Sincerely  yours, 

KOSS  D.  SiRAGUSA 
President 

Admiral  Corporation 


Doing  It  the  Hard  Way 

Gentlemen : 

The  “Schnicklefritz  Alternator’’  in  the 
November-December  issue  of  Signal  is 
the  “Goldschmidt  Alternator.” 

Homer  D.  Juggers 
Box  43 

Bolinas,  Calif. 

We  received  many  answers  to  the 
quiz  identifying  Dr.  Schnicklefritz  as  Dr. 
Alexanderson,  and  the  equipment  as  the 
Alexanderson  Alternator.  Hope  you 
named  it  right,  but,  if  you  didn ’t,  don ’t 
give  up.  See  page  28  for  this  issue’s  quiz. 


CARLISLE,  PENNSYLVANIA 
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specification  designed 

CANVAS 
and  leather 
PRODUCTS 


CARBINE 
CLIP  BAG 


PADDED 
INSTRUMENT  CASE 


BC  BAGS  CW  BAGS 
CARBINE  CLIP  BAGS 
TOOL  ROLLS  —  BAGS  &  CASES 
for 

Radio  Equipment 
Electronic  Equipment 
Radar  Equipment 

C  R.  DANIELS,  INC. 

DANIELS.  MD. 

75  West  St.,  New  York  6,  N.  Y. 
549  W.  Randolph  St.,  Chicago  6,  III. 


Answers 

Sirs: 

Regarding  the  November  -  December 
quiz,  it’s  the  Goldschmidt  Alternator 
which  multiplies  the  frequency  of  an 
alternating  current  by  factors  or  4  or  5 
and  was  constructed  to  loO  KW. 

Clayton  Cool,  A2EBZ 
Secretary 

Knickerbocker  Amateur  Radio  Club 
New  York  City 

Gentlemen : 

I  am  very  late  on  this,  but  just  got 
around  to  it.  The  apparatus  described  on 
page  27  of  Signal  Sept.*Oct.  issue  is 
knorni  as  the  “Joly-Arc”  system.  It  was 
developed  by  Count  von  Area  and  em¬ 
ployed  at  Sayville,  L.  I. 

Let’s  have  more  of  these.  ...  I  enjoy 
them. 

Francis  S.  Dunn  ' 

W8DTR 

Dayton  4,  Ohio 

New  Member 

Dear  Sirs: 

Herewith  my  application  together  with 
the  necessary  fee  for  membership  in  the 
AFCA.  This  is  one  organization  I  should 
have  affiliated  with  a  long  time  ago  as 
part  of  the  requirements  of  a  communi¬ 
cations  reservist  in  order  to  keep  abreast 
of  some  of  the  technical  goings-on  in  the 
world  of  communications.  The  various 
articles  in  Signal  will  go  a  long  way  to 
achieve  the  “big  picture”  of  things  that 
are  hot  ordinarily  available  to  us  in  the 
not-active  trade.  Too  bad,  though,  that 
this  is  a  bi-monthly  publication  —  makes 
for  a  long  time  between  drinks. 

Henry  Spillner 
Major,  USAFR 
Teaneck,  N.  J. 

Air  Mail 
• 

Dear  Editor: 

The  articles  in  Signal  are  very  infor¬ 
mative,  interesting  and  most  enlighten¬ 
ing. 

The  articles  I  like  most  are  about 
different  government  agencies  concerned 
with  electronics  and  electronic  research, 
manufacturing  and  scientific  research. 
This  gives  me  the  complete  picture  from 
research  to  airman.  For  example  in  the 
November-December  issue,  such  articles 
as  “PM  is  not  Poor  Management,”  “Elec¬ 
tronics  Production  Board,”  “From  Scien¬ 
tist  to  Soldier,”  “Navy’  Frogmen,”  and 
“Radio  Overhaul  by  American  Electro 
neering”  present  a  complete  picture  of 
the  flow  of  electronics  from  imagination 
to  practice. 

,  The  article  “PM  is  not  Poor  Manage 
ment,”  in  my  opinion  should  be  circulated 
through  every  branch  and  every  command 
of  all  the  services. 

S/Sgt.  Julian  T.  Feigus 
77oth  Aircraft  Control  & 
Warning  Sqdn. 

Cambria,  Calif. 
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PROVED  BY  USE 
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KELLOGG  SWITCHBOARD  AND  SUPPLY  COMPANY 
SALES  OFFICES;  79  W.  Monrot  St.,  Chicago  3,  III. 


Keuocc 


Let 
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JMO  SYmHItONIZATION .  . 
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'  -  |ui0^bts  .fordimlnating  t»t  ii|i^i  ' 7  ') 

■'  ■  ,  'niMbg' carrier- -leak, a#e 


We  say  —  “Cut  maintenance  costs  with  KELLOGG 
Transmitted  Carrier  Systems,”  because  that’s  exactly 
what  happens  whenever  these  systems  are  installed. 
Enthusiastic  endorsements  by  users  supply  the  proof! 
—  Superiority  proved  by  use!  .  .  .  Kellogg  Carrier 
is  designed  and  built  by  telephone  men  —  men 
who  thoroughly  understand  exchange  operation  and 
maintenance. 


Kellogg  Transmitted  Carrier  Systems 
with  Universal  Signalling  have 
met  with  enthusiastic  commendation 
wherever  they  have  been  put  in  serv¬ 
ice.  Their  superior  performance  is 
not  a  matter  of  guess-work,  but 
proved  on  the  firing  line  in  actual 
use!  .  .  .  KELLOGG  CARRIER 
NOW  AVAILABLE  FROM  WARE- 
HOUSE  STOCKS  IN  DALLAS, 
KANSAS  CITY  AND  SAN  FRAN- 
CISCO. 
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WRITE  FOR 

your  free  copy  of  “Kellogg 
No.  5  Transmitted  Carrier 
Telephone  Carrier  Systems.' 
GET  THE  FACTS  and  you'll  get 
KELLOGGI  Address  Dept.  5A. 


An  Assockif*  of  Infornational 
Tolophono  and  T olograph 
Corporation 


Communications  and  Electronics  in  the  Army 

{Continued  from  page  22) 


its  primary  mission  but  that  accessory  functions  of  minor 
importance  be  eliminated.  We  fully  realize  that  the  ob¬ 
jectives  of  increased  simplicity  and  greatly  improved 
performance  are  in  many  ways  incompatible.  We  feel 
strongly,  however,  that  by  emphasizing  the  primary  func¬ 
tions  and  reducing  the  accessory  functions  and  those 
which  are  not  absolutely  essential,  much  progress  can  be 
made  toward  attaining  increased  simplicity. 

Closely  allied  to  this  problem  of  attaining  increased 
simplicity  —  or  less  complexity  —  in  our  electronic  gear 
is  the  urgent  necessity  for  eliminating  unnecessary  pro¬ 
duction  costs.  Recently  we  have  been  requesting  manu¬ 
facturers  developing  Signal  Corps  equipment  to  make  an 
engineering  cost  analysis  of  development  models  and  to 
point  out  to  us  those  features  of  the  design  which  would 
involve  abnormally  high  production  costs.  Upon  receipt 
of  such  reports,  a  compromise  is  then  sought  between 
the  attainment  of  lower  production  costs  on  the  one  hand 
and  the  retention  of  optimum  design  and  performance 
characteristics  on  the  other.  You  will  be  interested  to 
learn  that  the  results  of  this  cost  reduction  program  have 
been  and  are  continuing  to  be  most  gratifying. 

In  speaking  to  a  group  such  as  this,  I  realize  that  I 
have  used  the  word  “industry”  as  an  all-inclusive  term. 
In  stressing  industry’s  important  contributions  to  the 
Army,  I  want  it  to  be  understood  that  I  include  in  this 
term  all  of  the  varied  research  foundations  and  educa¬ 
tional  and  communications  organizations  who  are  par¬ 
ticipating  in  this  vast  scientific  effort.  The  Army  real¬ 
izes,  of  course,  that  our  technological  advances  have  come 
from  the  joint  efforts  of  all  of  our  research  scientists  in 
developing  new  techniques  and  materials,  and  from  our 
industrial  engineers  who  put  such  techniques  and  materi¬ 
als  to  practical  use,  converting  an  experimental  “bread¬ 


^YTHEon 


\ 


From  This 


Tiny  Tube... 


A  HARVEST  OF 
HAND  RADIOTELEPHONES 


The  subminiature  tube,  a  Raytheon  de¬ 
velopment,  made  possible  this  lighter, 
more  compact  hand  transmitter-receiver 
AN/PRC-6.  Raytheon  developed  and  is 
mass-producing  this  equipment  .  .  .  an¬ 
other  Raytheon  contribution  to  improve 
the  effectiveness  of  our  Armed  Forces. 


board”  model  into  an  item  which  may  be  reproduced  in 
quantity  as  a  stable  and  reliable  item.  Similarly,  we  have 
benefited  and  are  benefiting  from  the  advances  that  are 
being  made  in  the  operating  fields  of  our  great  communi¬ 
cations  companies. 

Before  this  distinguished  audience,  there  is  no  need  to 
defend  or  explain  the  support  which  the  Army  gives  to 
basic  and  applied  research.  We  all  recognize  that  creative 
and  exploratory  research  supplies  the  vitality  and  intel¬ 
lectual  substance  on  which  our  whole  technology  grows. 
History  has  shown  that  through  creative  research  we  can 
and  must  expect  the  technological  break-throughs  that 
push  ever  forward  our  scientific  frontiers. 

The  philosophy  on  which  we  operate  our  own  Signal  Corps 
Laboratories  is  that  we  must  keep  a  nucleus  of  qualified 
scientists  and  engineers  within  the  Army  who  are  constantly 
forging  closer  ties  with  science  and  industry  in  research  and 
development  on  military  problems,  and  who  unite  the  efforts 
of  our  Armed  Forces  and  the  potential  for  electronics  man¬ 
power  and  facilities  in  this  country.  In  time  of  emergency, 
our  expansion  must  always  be  toward  the  greater  use  and 
employment  of  the  scientific  and  industrial  strength  of  the 
country  through  increased  contacts  with  the  appropriate  in¬ 
stitutions  and  with  industry.  It  is  our  constant  aim  in  the 
Signal  Corps  to  close  the  gap  —  both  in  time  and  space  — 
between  the  front-line  soldier  on  the  one  hand  and  the 
research  scientist,  production  engineer  and  manufacturer  on 
the  other. 

We  are  grateful  for  the  contributions  that  you  scientists, 
engineers,  and  communications  operating  personnel  have 
made  and  are  making  to  the  end  that  our  combat  forces  are 
afforded  the  benefit  of  the  latest  techniques  in  your  chosen 
field.  We  solicit  your  help  and  cooperation  in  the  future,  for 
it  is  imperative  that  this  help  and  cooperation  continue  if  we 
are  to  maintain  a  margin  of  superiority  in  the  military  elec¬ 
tronics  field  sufficient  to  discourage  any  potential  attacker 
and  thus  insure  a  lasting  peace  for  our  country. 


RAYTHEON  MANUFACTURING  CO, 


Contractors  to  the  Armed  Services 

WALTHAM  54,  MASSACHUSETTS 


CO 
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Whether  your  particular  requirements  are  for  standard  or  special 
application,  choose  LENZ  for  the  finest  in  precision-manufactured 
electronic  wire  and  cable. 
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SPiciAiL  HAiiiMiili,  -  /'  - 

cords  and  cables,  conforming  to  Government  and  civilian 
requirements.  "V  " 


RADIO  Alf p  INiTRDIIiniT  NOOK-OP  WIRI, 

Underwriters  Approved,  for  80*"C.,  90®  C;  and  105®  C. 
temperature  requirements.  Plastic  insulated,  with  or 
without  braids.  .  '  " 
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SHIIIJN»  lACKilto 

Conductors:  Multiple^  to  t  or  more  conductors  of 
stranded  tinned  copper.  Insulation:  entmded  color 
coded  plastic.  Closely  braided  tinned  copper  shield 
Tough,  durable  jacket  overalls  - ^  t  f 


RP  CIRClflT  HOOK-Up,  AND  UAD  WNII 

dor  VHF  and  UHF,  AM,  FM  and  TV  high  frequency  cir¬ 
cuits.  LENZ  Low-Loss  RF  wire,  solid  or  stranded  tinned 
copper  conductors,  braided,  with  color-coded  Insula¬ 
tion,  waxed  Impregnation.  .  ^  \ 
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evith  top^  dimd>ie 
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fNilUMD  MULTIPIJ  CONDUCTOR  CABUli 

Conductors:  Muitipie — ^2  to  7  or  more  df  flexible  tinned 
copper.  Insulation:  extruded  color-coded  plastic. Closely 
braided  tinned  copper  shield.  For:  Auto  radio,  indoor 
PA  systems  and  sound  recording  equipment. 
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SNIILDID  COTTON  RRAIDIO  CARIAS 

Conductors:  Multiple- -<2  to  7  or  more  of  flexible. tinned 
copper.- Insulation:  extruded  color-coded  plastic ) Cable 
cohcentricaiiy  formed.  Closely  braided  tinned  copper 
shield  piue'brown  overail  cotton  braid.  ’‘.r 


CondutNi^st  Ibined  Insiflation: 

textile  or  IneiMid  oondustore.  Cable  Ipmied  of 
TwIiM  Pelre^  oolofnedded.'  Cotton  braid  or  iN^o 
Jacket  oseM;  Famlatied  in  2,  t,  7t  13  tuid  25  pidra4  or 
to  specific  reoiilrements. 


♦  p.  a.  ♦  test  instruments  ♦  component  parts 
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Electronics  in  Space 

{Continued  from  page  25) 

Instruments  for  collecting  data  to 
count  and  identify  the  cosmic  ray 
particles,  designed  by  NRL,  are  con¬ 
tained  in  a  second  gondola.  This 
equipment  does  two  things.  First,  it 
detects  or  counts  the  cosmic  rays,  and 
second,  identifies  them  as  to  their 
charge  by  measuring  the  ionization 
they  produce. 

This  is  done  by  a^  cosmic  rky  tele¬ 
scope  consisting  of  Geiger  counters 
pointed  toward  the  vertical.  Ar¬ 
ranged  within  this  first  telescope  is  a 
second  one  of  proportional  counters 
which  points  in  the  same  direction 
and  measures  the  ionization  of  the 
particle  selected  by  the  first.  Thus 
the  “Geiger -Proportional”  counter 
telescope,  as  it  is  called,  detects  a 
cosmic  ray  and  measures  its  charge 
by  the  ionization  produced — in  gen¬ 
eral,  the  greater  the  charge  the  great¬ 
er  is  its  ionization.  Lead  absorbers 
and  additional  Geiger  counters  placed 
below  the  telescope  give  information 
on  the  penetrability  of  the  detected 
particles. 

In  order  to  interpret  and  record 
the  information  from  the  Geiser  and 
proportional  counters,  additional 
pieces  of  instrumentation  are  neces¬ 
sary — these  account  for  95  percent  of 
the  scientific  weight  within  the  pres¬ 
surized  gondola.  Tbey  are  the  Geiger 
counter  coincidence  circuit  and  pro¬ 
portional  counter  amplifier  which 
supply  information  from  their  respec¬ 
tive  telescopes  to  the  cathode  rav 
tube  recorder.  Batteries  supply  the 
necessary  power. 

The  coincidence  circuit  detects  a 
particle  passing  through  the  telescope 
then  tells  the  cathode  ray  tube  re¬ 
corder  to  record  the  ionization  pro¬ 
duced  in  the  proportional  counters, 
which  it  does  with  the  help  of  the 
proportional  counter  amplifier.  On 
the  recorder  film,  the  passage  of  a 
particle  through  the  telescope  is  indi¬ 
cated  by  a  line  whose  height  is  a  | 
measure  of  the  particle’s  ionization;  j 
its  penetration  is  also  recorded.  Time  I 
and  the  altitude  of  the  gondola  are  | 
recorded  periodically  to  complete  the  | 
necessary  data. 

These  data  do  not  need  to  be  tele¬ 
metered  back  to  earth,  since  the  in¬ 
struments  themselves  are  recovered 
when  the  gondola  returns  to  earth 
when  separated  from  the  balloon  af¬ 
ter  a  flight  of  24  hours. 

Means,  too,  have  been  developed 
for  recovery  of  equipment  and  film 
records  from  rockets.  It  was  found 
that*  destroying  the  rocket’s  stream¬ 
lining  by  detonation  of  appropriately 
placed  explosives  caused  large  por¬ 


tions  of  the  missile  to  return  to  the 
earth  at  slow  enough  rates  to  permit 
such  recovery.  This  procedure  has 
been  particularly  satisfactory  in  the 
case  of  the  Viking  rocket;  rockets 
have  been  severed  at  an  altitude  of 
30  miles  on  their  descent,  and  rec¬ 
ords,  rocket  components,  and  instru¬ 
ments  —  including  transmitters  —  re¬ 


covered,  even  in  reusable  condition. 
Telemetering  was  used  exclusively  tf 
bbtain  data  from  Viking  4,  however, 
which  was  fired  in  May,  1950,  froni 
the  deck  of  the  USS  Norton  Sound 
a  seaplane  tender  that  had  been  con 
verted  by  the  Navy  into  an  experi 
mental  guided-missile  ship. 
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What  every  industrial  executive  should  know  about 

MICROWAVE 


I 


n  1931,  Intornational  Teloplione  and  Telegrapli  Corporation  Ijcraine  the  world 
pioneer— the  first  to  l)eain  man’s  voice  through  space  hy  microwave.  Today  microwave 
Jias  hecoine  the  fastest  growing  communications  system  for  spanning  mountains, 
swamps,  rivers  and  other  natural  l)arriers  without  costly  wire 
lines— a  system  tliat  is  virtually  immune  to  storm  damage. 

And  today  I  T&T  is  still  the  recognized  leader,  with  its  greatly 
advanced  “pulse  time  multiplex”  method  of  microwave  trans¬ 
mission.  If  your  company  is  planning  to  set  up,  expand  or 
replace  its  own  cross-country  communication  system,  look  first 
to  PTM  microwave.  This  versatile,  flexible,  new  method 
provides  for  multiple  speech  channels,  unattended  telegraph, 
telemetering,  remote  control  and  other  signaling.  PTM 
microwave  is  available  through  Federal  Telephone  and  Radio 
Corporation,  an  IT&T  manufacturing  associate. 


I 'r  1"  engineers  snceessfully  demon- 
etrate  first  voiee  transmission  by  miero- 
H’ave,  Calais  to  Dover,  March  31,  1931 


INTERNATIONAL  TELEPHONE  AND  TELEGRAPH  CORPORATION,  67  Broad  Street,  New  York 

For  infrtrmation  on  microwave  communication  systems,  address:  FeJe/a/  Telephone  and  Radio  Corporation,  100  Kingsland  Road,  Clifton,  N.  J, 


/  . 


LT*  COL.  GEORGE  S.  WALBORN 
110  A.  SMITH  ST. 

MAXWELL  HEIGHTS 
rONTGOl'ERY,  AI,A. 


1915 — Sample  radio-telephone 
transmitter  installed  on  two  U.  S. 
battleships  and  used  in  1916  Spring 
Naval  Maneuvers. 

1931 — Sonic  locatordevcioped  for  use 
by  ships  in  fof^.  It  was  the  first  step 
toward  radar. 

1937 — Flrstapplication  of  radiocom¬ 
munication  aboard  fireboati.  New 
York  City  Fire  Dept,  instaffation. 


1875— Elihu  Thomson,  one  of  the  founders 
of  General  Electric,  transmitted  and  re¬ 
ceived  wireless  signals  for  a  distance  of 
about  a  hundred  feet. 


1922 — First  power  line  carrier  cur¬ 
rent  equipment  installed.  « 

1944 — Flrstapplication  of  frequency 
modulation  to  power  line  carrier 
current  equipment. 

1947 — First  microwave  relay  system 
in  commercial  operation. 


YEARS  OF  ELECTRICAL 
PROGRESS 


1922— First  installation  of  radio  re¬ 
ceiver  aboard  Pullman  cars. 

1927 — First  front-to-rear  railroad 
communication  equipment  in¬ 
stalled. 


1923 — Firstairmail  plane  radio  com¬ 
munication  equipment  installed 
and  tested. 


INDUSTRIAL  2-WAY  RADIO 


CONSTRUCTION 


From  the  several  companies  formed  to  manufacture 
Edison’s  historic  electric  lamp,  G.E.  is  today  a  com 
pany  with  200,000  products  .  .  .  engaged  in  13  of  the 
21  basic  manufacturing  industries.  Its  tremendous 
human  and  material  resources  are  constantly  working 
to  give  you  a  better  life  with  new',  improved  products. 

Communications  in  your  business  is  the  outgrowth 


of  many  G-E  “firsts.”  Today — using  G.E.’s  high- 
performance^  low  maintenance  radio  units — industry, 
utilities,  and  government  reap  these  benefits:  instant 
reliable  communication  for  increased  productivity  .  .  . 
area  control  .  .  .'citizen  protection. 

For  information  w'rite:  General  Electric  Company, 
Section  1213,  Electronics  Park,  Syracuse,  New  York. 
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Coast  Guard  Meets  Rough  Weather 
on  Ocean  Station 


'y 


